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PREFACE. 



The following Work was undertaken in compliance with 
the advice of some professional friends, who equally felt 
with myself the want of a book on the subject of Operative 
Surgery, which might become, not simply a guide to the 
actual operation, and embrace the practical rules required 
to justify the appeal to the knife, but would embody, at the 
same time, such principles as should constitute a permanent 
guide to the practitioner of Operative Surgery, and without 
which, all claim to its scientific character is lost. 

As in the pursuits of practical surgery, the knowledge of 
"principles" exceeds greatly in value that of the details of 
practice, because the principles form the rule of conduct, 
and the practice the deduction, so a knowledge of the prin- 
ciples of Operative Surgery, which ought to regulate the 
conduct of the surgeon in undertaking even the least critical 
forms of operation, is all important as the guide and load- 
star of our conduct. It is a consideration of far less mo- 
ment, in what manner an operation be performed, provided 
it be executed with safety, than is the previous decision of 
its actual necessity. The question of appeal to the knife 
involves the principle, its employment, the practice of 
Operative Surgery. In no department of professional duty 
are the rules of conduct so imperative as in that which pro- 
poses the removal of a portion of the body, or the exposure 
of its internal structure, by instrumental agency, because 
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the effect of local violence is always felt as a blow to the 
integrity of the frame, although the operation itself, thanks 
to a great modern discovery, may be rendered painless. 

To write a work on Operative Surgery, which should con- 
sist of merely mechanical rules for the performance of an 
amputation, for example, would be to leave the work more 
than half unfinished, simply because the knowledge, which 
determines the necessity of the undertaking, is far more 
valuable, and far more difficult of attainment, than that 
which is required to qualify a surgeon for its performance. 
The one qualification involves both the moral feeling and 
the intellect of the surgeon. The other demands the exer- 
cise of his physical functions only. 

I hope to see this essential department of medicine occu- 
pying its just position, a position neither too exalted nor 
too low, in the esteem of the profession. To elevate it 
from this rank by attaching to it a value beyond its abso- 
lute worth is to carry ourselves back into the past ; to de- 
preciate its value is to exhibit an ill-judged reliance on 
remedies notoriously incompetent to cure. The first ex- 
treme argues a low appreciation of the value of human life, 
by the indulgence in uncalled-for experimentalization, and 
recklessness of human suffering ; the second betrays an un- 
pardonable ignorance of the resources of this important de- 
partment of medicine, and would award to the possessor of 
the highest qualities of the operator nothing beyond the 
dexterous manipulation of a mechanic. Each extreme 
argues ignorance of Nature, her power, and her laws. 

The moral feeling of the operating surgeon is more in- 
volved in the establishment of a just reputation, than the 
world at large imagines, at least, if it be required that both 
the design and the execution of an operation devolve on 
his single responsibility. A surgeon may be required to 
step in between life and death ; to venture on a large and 
speculative operation as the only alternative to certain 
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death ; and under no condition is it more important that he 
protect the high name of his profession from the obloquy 
that so commonly attaches to failure, by extending to the 
case all the knowledge that can be acquired, by weighing 
the liabilities in his own scale, and by not yielding his 
judgment into the hands of those, who, less competent than 
himself to calculate the danger of the undertaking, and less 
responsible for the consequences of failure, would urge him 
on to resort to such means as prudence would justly repu- 
diate. 

These are the class of cases that test the moral tone, as 
well as the professional competency, of the surgeon, because 
success depends less on the power to manipulate than on 
the knowledge of the vital forces involved in the economy, 
and no less on his possession of judgment, and honor, and a 
Spirit of independence, by which " he may the better judge ;" 
attributes that should maintain him above such influence 
as would render him a mere instrument in the hands of 
others less competent than himself to foretell the conse- 
quences of a rash appeal to an uncalled-for and dangerous 
agency. It may be urged, in furtherance of the proposition, 
that death is certain without it, and that an operation can- 
not add to the difficulties that already surround the case. 
But this argument, though plausible, should only be ad- 
mitted on the fullest consideration of its applicability. It 
appears reasonable enough to propose an operation — I 
might almost say, any operation — as an alternative, when 
death is the only and the certain condition of its non-per- 
formance. 

I would go as far as any man in the effort to restore a 
life jeopardized by disease, so long as the chance of benefit 
would more than balance the consequences of failure. But 
it must not be forgotten that the interests of Operative 
Surgery invariably suffer from unsuccessful, and still more 
from fatal operations ; that, under the most promising con- 
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dition, human nature shrinks from its appeal with fear and 
revulsion, and that failure in one case will probably deter 
many from submitting to operations which oiler results lar 
more encouraging. There is no eclat, no grandeur m a 
large surgical operation, but that which it derives from its 
success. The admiration of its performance, however well 
executed, is restricted to the limited circle witnessing it; 
the failure and consequent death of the victim become the 
property of rumor, with her hundred tongues, which pro- 
claim to the credulous world, that a human life has been 
wantonly sacrificed to gratify a morbid passion for noto- 
riety, not to attribute the result to a still less commendable 
motive. 

The operating surgeon is not a mechanic, but the agent 
through whose instrumentality are carried into action the 
highest principles of scientific medicine, principles demand- 
ing an intimacy with the soundest physiology. He wields 
a power more grand, and more critical, and, at the same 
time, more terrible to humanity, than the member of any 
other branch of our profession. Compared to his authority 
and power, when engaged in his legitimate path, the pur- 
suits of the physician appear both trivial and tedious. The 
occasional error of the physician is corrigible, that of the 
operator is fatal. Life and death hang suspended on his 
effort ; health, recovery, deformity, and death are the issues 
of his hand. 

There is no department of medical practice more attract- 
ive to the younger members of our profession than that of 
Operative Surgery. Its brilliancy, its eclat, its critical in- 
fluence on disease, all contribute to this popularity and 
attach an interest to it in the minds of the student of medi- 
cine far beyond that connected with the study of any other 
department. The value of a hospital is appreciated by the 
number of its operations, not by the exhibition of the cura- 
tive power of its surgical staff, and still less by the success 
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which follows the frequent resort to the knife. The operat- 
ing theatre is a place of weekly resort, the " high change" 
of the institution, at which we find united the largest assem- 
blage of professors, of students, and their friends. Is not 
this enthusiasm somewhat misapplied ? Between the claims 
to respect of Curative and Operative Surgery, there is no 
comparison. I venture to say, with all respect to my many 
superiors in surgical acquirement, that it is the duty of the 
teacher to expatiate with all the power of his authority on 
the superiority of the one over the other. 

There is no greater obstacle to the advance of high classed 
surgery, than the man who, having acquired the reputation 
of a dextrous operator, regards the world as the great field 
of his experiments. A man who has the reputation of a 
"splendid operator" is ever a just object of suspicion ; and 
I firmly believe that the bad operator, conscious of his weak- 
ness, will be found to have ever been the larger contributor 
to scientific surgical knowledge. 

Two brief anecdotes will illustrate the principle. An 
eminent member of our profession is asserted to have said, 
" I have achieved my present rank by wading up to my 
knees in blood." Of another, and no less eminent man, it 
is said, that on being told by a medical friend that he had 
just witnessed a " beautiful operation," he looked at the 
observer with an eye of indignation, and replied, " Sir, I do 
not comprehend what a ' beautiful operation' means. I have 
never seen the operation to which the term beautiful could 
apply." Both these great men were at fault. At the period 
adverted to, doubtless, the value of human blood (although 
John Hunter had already established its vitality) was not 
appreciated, any more than were the remaining components 
of the body. The other authority must have acknowledged 
that perfection in any art is a source of the highest beauty. 
Both these sentiments are in extremes. 

There is a position which Operative Surgery is entitled to 



Vlll PREFACE. 



hold in our esteem, and which, so long as it does not clash 
with, nor interrupt the studious and persevering effort oi 
the surgeon to render its aid unnecessary, must ever rank 
among the most valuable departments of scientific medicine. 
How far I have succeeded in accomplishing the task I 
have undertaken, and in fixing on its proper basis this 
really important branch of medical knowledge, in warn- 
ing the surgeon from paths of danger and of difficulty, and 
of testing the question of every operation, in foro concientm, 
before it is undertaken, I leave to the decision of others. I 
am old enough in my profession to have witnessed in past 
times much of wrong; I hope to live long enough to see 
this wrong converted into right. I have endeavored, as an 
English metropolitan surgeon, to carry into execution at least 
one primary object, viz., to strip the science of Operative 
Surgery of a false glare, mistaken by the ignorant for the 
brightness of real excellence, to check a spirit of reckless 
experiment, and to repress rather than encourage the resort 
to the knife as a remedial agent. I do not pretend to have 
executed my task perfectly, or even to have reached the 
level of my own view of the necessities of the case. It may 
be charged against me that I have expressed freely, and 
perhaps more authoritatively than I am entitled, my own 
individual opinions, and have made little reference to those 
of others. In answer to this charge, I have only to remark 
that I do not profess to give the multitudinous opinions of 
other men, and yet I have not withheld them. I have 
quoted the opinions entertained by most of the eminent 
members of the surgical profession, so far as a general inter- 
course and an extensive acquaintance have enabled me to 
command it. The character of my mind is not attuned to 
authority, and it has been my practice, no less than mv 
principle in life, to think for myself. A tolerably extensive 
intercourse with disease has led to the opinions which I 
have embodied in the following work : I profess no more 
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I must in candor, however, make an exception in behalf 
of the operations connected with ophthalmic surgery, in 
which my opportunities have been comparatively limited, 
and in this department I have not hesitated to make an ex- 
tended reference to the works and opinions of others. 

I am anxious to make my acknowledgments to my friend, 
Mr. Savory, of St. Bartholomew's Hospital, who has lent 
me, throughout the work, his very valuable services, and of 
whose advice I have repeatedly availed myself. A season 
of probation is due to all members of our laborious profes- 
sion ; no amount of knowledge, no quantum of industry, no 
acquired accomplishment, can obtain a level path to fame, 
or give to youth the stamp and experience of age : Mr. Sa- 
vory will bide his time ; but I am greatly in error if he do 
not hereafter tread the highest paths of professional emi- 
nence. 
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CHAPTER I. 



INDISPENSABILITY OF OPERATIVE SURGERY AS A BRANCH OF MEDICINE. 
FREQUENT NECESSITY OF SUBMITTING THE QUESTION OF AN OPE- 
RATION TO THE JUDGMENT OF OTHERS. — REQUISITES FOR PRE-EMI- 
NENT RANK IN OPERATIVE SURGERY. — DUTY OF ASSISTANTS. — 
VARIETY OF INSTRUMENTS. — INDIVIDUAL RESPONSIBILITY OF THE 
OPERATOR.— DUTY TO PATIENTS. — CONDUCT IN THE CASES OF CHIL- 
DREN. CHLOROFORM. — EXCEPTIONS TO ITS USE. — TREATMENT PRE- 
PARATORY TO OPERATIONS. — OPERATIONS OF EXPEDIENCY. — AFTER 
TREATMENT. 

It has been often asserted, with some show of truth, that operative 
surgery is the opprobrium of medicine ; but it is not really so. 
When an operation is resorted to for the purpose of removing from 
the body a part diseased, which the skill or the patience of another 
man would have cured by the hand of nature," then alone does an 
operation become opprobrious. So long as man is the subject of 
accidents, by which his limbs are lacerated, or otherwise violently 
disorganized — of tumors, whose increasing size and relations are 
injurious to the growth, or to the free actions of the trunk or 
limbs— of deformities, of stone in the bladder, or indeed of many 
other diseases, so long, probably, will the knife be resorted to, as our 
legitimate and only resource, against a greater evil— death itself. 
The knife should be essentially conservative in its operation ; not 
to be employed as a shield to ignorance, or the stepping-stone to 
notoriety, but solely as the compulsory alternative to an evil of 
greater magnitude. In the profession of a surgeon the employment 
of the knife is the most striking, though not the most useful feature, 



18 OPERATIVE SURGERY. 

distinguishing it not only from the other professions, but from the 
other branches of his own. 

A too common incentive to the performance even of a neces- 
sary operation, is derived from the eclat attendant on its successful 
termination. This eclat, this love of notoriety, inseparably inter- 
woven with human character, has a tendency to distort the judgment, 
and to weaken the reliance of the operator on the curative powers 
of nature. Against these evils it behoves every upright man most 
carefully to guard himself ; to watch with a just and jealous eye the 
welfare of the patient, whom circumstances have consigned to his 
charge, and to identify himself with his cause ; to discard from his 
mind every thought or inclination, that may tend to divert his judg- 
ment from the one only consideration which should engage it, viz., 
is this operation necessary ? or does it hold out the promise of 
benefit, which will more than counterbalance the evils of its per- 
formance ? If the judgment of the surgeon waver in its decision 
on the question, a consultation with the highest accessible authority 
should be resorted to, with a view to bring the matter to an issue. 
Diseases for which large operations are required, and are performed, 
are for the most part serious in their nature ; the presence of which 
may be supposed liable to become either fatal to life, or to the utility 
of a part on which health more indirectly depends. The removal of 
such a disease becomes, therefore, a question of "life or death," as 
it is called ; and the restoration to health of a man holding an 
important rank, or in the performance of important functions in 
society, or the mother of a large family, whose future happiness, and 
often the very station of which, depend on her resources to carry 
out her own scheme of education for her children, is almost equiva- 
lent to a gift of a new life to the affected person. And even when 
a disease is more remotely injurious, as the cause of continued suf- 
fering from pain, or even from what we term irritation, although 
it may not be in its nature injurious to life, still the benefit con- 
ferred on a patient by a successful operation, is distinct in its nature, 
and larger in its effect, than the successful treatment by the phy- 
sician of even an equally serious disease ; inasmuch as the former, 
viz., that by surgical operation, is sudden in its effects, and critical 
in its agents, and is brought about by means more widely removed 
from the curative agents employed in every-day life. All this gives 
both eclat and emolument to the surgeon ; and how many members 
of our profession may trace the success of their past career to the 
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early performance of a good operation on an opulent and generous 
neighbor ! 

It will readily be granted, then, that the greater the service 
rendered, the greater will be the prospect of mutual benefit to the 
surgeon, and to the patient ; and looking to the frightful alternative 
of failure, by which a person, who at the earnest recommendation 
of his surgeon has submitted to a large operation with a view to 
prevent a future and contingent evil, is laid upon his death-bed, 
the no infrequent issue of "operations of expediency," does it not 
behove the operator to call forth, either in his own person or in that 
of others, the exertion of the soundest reflection, and the most calm 
and disinterested judgment ? 

The requisite qualifications for an operating surgeon are partly 
moral, partly intellectual, and partly physical. Moral, indeed, in 
the most extensive application of the term, whether applied to the 
government of himself, or to his relations to the world. 

A man is disqualified for these duties who cannot divest his mind 
of the sense of all personal advantage accruing to him from the 
performance of an operation — who cannot in imagination place him- 
self in the position of his patient, and reflect on the case in all its 
bearings, and calculate the result as though his own personal health 
were directly involved. The moral relation of the surgeon to his 
patient also forms, in many examples, an important item in the 
calculation of the issue. The larger the share of confidence enter- 
tained by the patient in the skill and resources of the surgeon, the 
more fully will he be able to divest his mind of apprehension as to 
the result : he convinces himself that the operation has become a 
necessary evil, leaving no reasonable alternative to its performance, 
and he buckles on his armor for the effort. At such a time a man 
is an object of just and natural sympathy; and it is rare that 
sympathy does not tell beneficially upon his mind, provided its 
expression does not betray, on the part of the surgeon, a nervous 
disquietude, lest the extent of suffering be greater, and the issue 
more uncertain, than have been represented. A peculiar kindness, 
and in the example of a female or a child, even of tenderness of 
manner, begets a confidence, which, without betraying weakness or 
uncertainty, fortifies the patient's mind, and reconciles it to the 
effort. 

A perfect knowledge of what he is about to undertake is among 
the most important requirements of the operating surgeon. The 
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nature and form of every operation should be thoroughly determined 
on, before it is commenced ; and under the circumstances of any 
unusual form of operation, or of his own limited experience in such 
as may be common to others, every detail should be made the 
subject of his anxious deliberation and forethought. A large ex- 
perience can alone supply the place of this practice. But no 
previous study or reflection can supersede the necessity of a perfect 
intimacy with the structure of the region about to be operated on. 
A surgeon may get through an operation here and there, who is 
ignorant of the anatomy of the part ; but no man can aspire to the 
reputation of a successful operator, who is not familiar with the 
anatomy of the entire body, and who not only knows under what 
circumstances he may endanger life by the division of import- 
ant structures, but who possesses that almost equally important 
knowledge, viz., where he may divide and dissect without danger. 
This negative knowledge is valuable, because, as it insures confi- 
dence in the informed surgeon, it enables him to proceed rapidly 
and boldly onwards in the execution of his task, avoiding an evil 
incidental to bad operators, viz., that of picking in pieces those 
structures, that should be freely and rapidly divided by the knife. 

Dexterity of hand, natural or acquired, is indispensable to a 
perfect operator. By the term " dexterity of hand" is meant the 
power of entire command over its movements, which should be at 
the same time firm, but light and graceful, the sensibilities of which 
can best appreciate the nature, and the kind of force required on 
applying the edge of a knife to a surface to be divided. There is 
no doubt that this power may be greatly cultivated and improved 
by art; but it can only prevail in perfection, in men naturally 
gifted by its possession. This freedom and play of the hand is 
closely allied to that exhibited by some youths, who possess a 
remarkable facility of penmanship. Both the knife and the pen 
require the same freedom of movement, and are both similarly 
held. As a general rule, a good caligrapher possesses the ma- 
nual requisites for a good operator. By far the best school for 
operative dexterity is the dissecting-room, in which the hand has, 
from early practice, acquired the power of implicit obedience to the 
will. It is, perhaps, only in a long experience of these duties, that 
the hand will be able to adapt itself with facility to all the varieties 
of movement which operative surgery demands, and which it instinct- 
ively adopts, in the course of a protracted operation. Dexterity of 
hand is the sum total of an exact and perfect command over the 



GENERAL OBSERVATIONS. 21 

agents of flexion and extension, of both hand and fingers, joined to 
a natural grace in its movements, which not even experience can 
furnish. To this dexterity, superadd long familiarity with the na- 
ture, density, and resistibility of the structures to be exposed, by 
which the force of the knife is regulated, and we have some of the 
physical requisites of a good operator. 

Dissection alone can teach us, not simply the movements of the 
knife as effected by the hand, but the real use and value of the in- 
strument. An unpractised operator is in difficulty, unless his knife 
be fashioned after a particular form, and retain its perfect edge. The 
experienced operator, if it may be so expressed, can get more out of 
a knife. It will continue longer obedient to his will ; it will do more 
work, and is less damaged by his actions, than by those of another 
man. 

To whatever degree of fineness the edge of a knife may be brought 
by the art of the cutler, it should only be employed to divide parts 
on the principle of the saw ; which, in reality, tears minutely asun- 
der any soft material upon which it is drawn. The nearer the action 
of the knife be made to correspond with that of the saw, acting 
however in one direction only, and the lighter the movement, and 
the less the pressure of the hand, provided the edge be applied, like 
a saw, parallel to the surface to be divided, the more perfect will be 
the wound, and when brought into contact, the more readily will it 
re-unite. A great art in the use of the knife consists in adapting 
the requisite force to the surface to be divided, and this is much 
better effected by a light, than by a hard pressure of the hand. The 
immediate agent of division is the knife, and not the hand. The 
hand regulates the force, and should employ as little as possible, not 
for the purpose of saving power, but because, as above stated, the 
cleanest, and consequently the healthiest, wound is effected with the 
least pressure. 

To natural or acquired dexterity of hand, and an intimate know- 
ledge of the structure of the body, should be added by the operator 
the yet further requisite of self-confidence ; confidence in his own 
powers, and confidence in his possession of all the requisite knowledge, 
to carry out his end. He should possess great firmness of purpose, 
founded on the only solid basis of rectitude of intention ; a command 
of resources against difficulty or danger, to be acquired only by 
previous thought and preparation, and a self-possession which no 
accident, however unlooked for, can disturb or alienate. 
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From the first moment of the operation, up to that of its com- 
pletion, the lips of the operator should be closed to the discussion 
of all matters not requisite for its furtherance. The occasion is a 
grave one. He has one end only in view, viz., to complete his pain- 
ful task, and place his patient at rest. He should not comment on 
his tools, nor give tongue to thoughts most inapposite to the occa- 
sion ; such as opinions on the nature of the disease, or the anato- 
mical names of the parts exposed. The occasion should not be 
employed for the purpose of a demonstration to pupils and juniors. 
His directions, if necessary, should be given to his assistants plainly, 
briefly, but intelligibly ; and nothing more should be said than is ab- 
solutely requisite ; for talking and acting antagonize each other, and 
the more latitude permitted to conversation, necessarily the greater 
the length of the operation. One authority alone should prevail. 
All necessary consultation should be held, and all necessary direc- 
tions should be given, in the absence of the patient ; and if in the 
room used for the purpose of the operation, before his admission to 
it. If the operation have been well conceived, and clearly sketched 
in the mind of the operator, there will be no excuse for deviating 
from these rules ; but in all unusual operations, particularly in that 
of removal of large tumors, critically placed, and intimately con- 
nected with surrounding parts, which baffle previous calculation, 
and in which a perfect knowledge of the anatomical relations of the 
part can alone carry the operator through it with credit, here, a 
consultation with his colleagues or assistants may become necessary 
in the course of the operation : — unless the patient be placed under 
the influence of chloroform, and unconscious of what is passing, the 
chief parties should retire into an adjoining room, and confer with 
each other, the difficulties in the path of the operator be quickly 
and briefly stated, and the operation resumed as early as possible. 
These remarks will equally apply to hospital, as to private practice. 
Previous to the operation, the instruments to be employed should 
be laid out on a small .table ; every description of instrument and 
appliance that may possibly be called into requisition, should be ar- 
ranged on this table, the variety of which will give evidence of fore- 
thought. A list of the instruments to be employed, including every 
form that contingencies may require, should be written down, in 
order that the operator may have at hand every agent by which to 
prevent interruption in the course of the operation. The table 
should be placed within reach of the operator, that he may assist 
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himself to any instrument he requires, and which want no looker-on 
can determine so early as himself. Generally, it is better that the 
instruments be so placed as to be immediately accessible to his own 
hand, than that he depend on the aid of an assistant for an instru- 
ment, which it may require the delay of some seconds of thought 
to give a name to. Until the patient be placed on the operating 
table, these instruments should be covered with a towel. 

A plausible objection may be raised to the employment of a great 
variety of instruments, and especially so when these instruments 
are complicated in their principle, or in their construction. Simpli- 
city in the construction of surgical instruments, as in all other forms 
of apparatus, is a desideratum ; but to attain the secondary object 
we should not sacrifice utility. No doubt men possessing peculiar 
dexterity of manipulation may accomplish as much by old and 
rudely fashioned tools, as others, by the aid of more refined improve- 
ments, in art. We may have variety, however, without complica- 
tion ; simplicity of construction, with number. 

For example, in the attempt to pass a ligature under the subcla- 
vian, or iliac arteries, it is impossible, before the artery be exposed, 
to select one form of needle that may not be justly superseded, 
during the operation, by another. The surgeon, therefore, should 
have several at hand, from which he will select that most suitable 
to his wants. I conceive, therefore, that the objections to variety 
of instruments are ill-founded, and unjust; and that a surgeon 
ought to possess every form of instrument that may facilitate his 
progress throughout a difficult operation. While I am prepared to 
acknowledge that the artificial assistance from instruments forms a 
bad substitute for what ought to be effected by the hand alone, and 
with most surgeons is effected by the hand, yet it cannot be denied 
that instruments which can represent the hand, and that can be 
efficiently employed beyond its range within the orifices of the body, 
should not be discarded as unworthy the resort and employment of 
the operating surgeon. 

Almost every operation is better performed in the recumbent 
position of the body, whatever the locality of the disease, and 
especially if it be likely to become protracted ; for, however bold and 
resolute the subject may be at its commencement, yet loss of blood 
and continued suffering beget languor, and a total loss of resolution 
during faintness, which is the more probable attendant on the 
sitting than the recumbent position : the patient is of course liable 
to slip down, and create confusion and difficulty. 
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Much of the comfort of an operator — a consideration of great 
moment — will depend on the selection of the operating table on 
which the patient is laid during the operation. It should be 
neither too narrow, by which a sense of insecurity will be felt by 
the patient, nor too broad, which compels a forced position on the 
part of the operator. A table too high or too low has obviously 
equal objections. Whatever form be selected, its strength and firm- 
ness should be ascertained before the patient be consigned to it. I 
have seen a table literally come in pieces in the middle of an opera- 
tion, and the patient fall to the ground ; and it should be made as 
comfortable as possible, by means of a blanket repeatedly doubled, 
and covered with a sheet, and the head may usually be supported 
on one or more pillows. 

It is the duty of the operator to assign to each assistant his por- 
tion of the undertaking ; to place each in the position in which his 
duties are most readily performed. That of the chief assistant con- 
sists in what may be termed, multiplying the hands of the operator, 
by the addition of his own ; his duty is with the wound, the progress 
of which he should vigilantly observe, and endeavor to trace the cur- 
rent of thought passing in the mind of the operator, and to second 
his wants. In fact he should realize the idea of one mind acting by 
four hands, instead of two ; so entirely should his actions harmonize 
with those of his principal. If the hands of a second assistant be 
required in, or about the wound, the two should have distinct, even 
if corresponding duties, assigned to them ; but neither should exceed 
his duty by the interference of word or act. 

If the assistant become cognizant of any untoward circumstance 
in the course of the operation, unseen by the operator, such as the 
occurrence of hemorrhage from a large vessel, or the incomplete 
division of a part supposed to be clearly divided, or the unsuspected 
proximity of a large artery, the fact should be communicated to the 
principal, by a look, or a single word. To another assistant will be 
assigned the less important duty of providing a succession of clean 
sponges, of which an ample supply of the best and softest kind 
should be furnished. It is a part of his duty to ascertain that a 
sufficient quantity of hot and cold water is at hand, or readily 
obtainable, with basins, slop-pails, &c. In serious or protracted 
operations, a fourth assistant may be profitably employed in personal 
attendance on the patient, whether for the purpose of holding his 
hands, or of administering such cordial or stimulating drinks as may 



GENERAL OBSERVATIONS. 25 

be directed by the principal, regulating the temperature of the 
room, &c. The assistants, however, should be careful not to trespass 
unnecessarily on the area required for the respiration of the patient, 
by which his sufferings are considerably augmented, and the tendency 
to fainting promoted. 

It is very desirable to select a good daylight for the performance 
of every operation ; and, generally speaking, the earlier the hour 
selected in the middle of the day, the better. By this arrangement 
we avoid the natural exacerbation of evening. The objections to 
operations by candlelight are great and manifold : first, the exposed 
parts present a different aspect to the eye, from that which we have 
studied ; secondly, artificial light, however brilliant, is both dazzling 
and imperfect, throwing a shadow on parts not immediately exposed 
to its rays ; and thirdly, it occupies on minor matters the attention 
and charge of assistants, whose duty consists in acts of more direct 
co-operation with those of the principal surgeon. 

If the hour selected be necessarily a late one in the day, the 
probable duration of the operation should be calculated ; and, as 
such calculations when made are almost invariably wrong, at least 
double the calculated time should be allowed before sunset ; this 
being the latest moment at which it should be commenced. 

Although the necessities of the case ordinarily preclude our 
selecting the season of the year for the performance of an operation, 
yet it is well to observe, that all seasons are not equally eligible ; 
and it would be well, if possible, to avoid selecting the summer 
season, during which unusual heat prevails, the influence of which 
on the nervous and circulating system of a patient cannot be other- 
wise than injurious. Perhaps the majority of cases, such as large 
tumors, stone, aneurism, &c, might be subjected to the postpone- 
ment of a week or two, without disadvantage. 

In all cases of operative surgery, in which the operation is 
considerable, and likely to be attended with loss of blood, or to 
occupy much time in its performance, every arrangement necessary 
for the disposal of the patient on its completion, should be previously 
made. The bedroom and bed should be prepared for his reception, 
and his own dress be suited to it. It would be difficult to imagine 
a wound which, however carefully brought in apposition, would not 
be more or less deranged by the simple exertion of changing a day, 
for a night-shirt. Hence the necessity for looking to every contin- 
gency, with a view to avoid the effects of violence. For example, it 
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is most desirable that an operation be performed in the bedroom 
which the patient is to occupy, or in a room contiguous to it. 
Among other important requisites, is that of a good nurse. 

It should be fully understood, that the operator alone is respon- 
sible for the success or failure of an operation. He cannot plead 
the directions or advice of a physician, who may deem the operation 
requisite. The physician may transfer the case for the considera- 
tion of the surgeon, who may undertake it or not, as his opinion 
may lean favorably, or otherwise. Mr. Abernethy, in referring to 
this subject of medical ethics, used to mention, that he was one day 
sent for by a physician to tap a lady for ovarian dropsy ; examina- 
tion convinced him that the contents of the cavity were too albumi- 
nous to pass through the largest canula, and declined the operation, 
to the indignation of the physician. The lady shortly afterwards 
died, and a post-mortem examination proved the correctness of his 
diagnosis, and the futility of the proposed attempt to relieve her. 

In taking charge of a case from the hands of another medical 
man, the operating surgeon takes with it all the responsibility that 
the case may entail ; and he should obtain the entire concurrence 
of his own judgment, before he undertakes its charge. This prin- 
ciple requires the stricter observance in the transference of cases 
from the physician to the surgeon ; first, because the question of 
operation may be of vital moment to the patient, arising from the 
fact that the practice of the physician is such, as involves the con- 
sideration of organs, the health of which is indispensable to life; 
and secondly, because, from the nature of his professional duties, a 
physician can afford us little aid, consequent on his inexperience in 
the difficulties of operative surgery ; nor is it to be expected that 
he will volunteer unnecessary responsibility. The suggestion of an 
operation by another practitioner, whatever his rank or position, is 
no warrant for its performance ; unless the conviction of its necessity 
be brought home to the mind of the surgeon, he may decline it. 
The exposure of the cavities of the body, especially, cannot be 
effected without danger to life. 

Take, for example, a case in which a foreign body has lodged in 
the bronchial tube, the diagnostic signs of which are always more 
or less difficult, and in which a surgeon is called on to operate for its 
removal. The history of the case should be given him— the symp- 
toms detailed— the grounds of the opinion, and all obtainable evi- 



GENERAL OBSERVATIONS. 27 

dence and indications, clearly exposed before his view. While it is 
the duty of the physician to endeavor to convince him of the indis- 
pensability of the operation, it is equally his duty to weigh the 
danger of the undertaking. Confidence in the rank and competency 
of the physician will go far towards influencing his mind as to the 
desirableness of the attempt proposed ; but he should place in the 
opposite scale all the surgical difficulties that may be reasonably 
urged : he should weigh his own responsibility, and calculate his 
own powers. The authority of the physician, if based on acknow- 
ledged experience in his profession, and a superior intelligence, 
should be allowed its full weight on his mind ; but it cannot super- 
sede the necessity of his obedience to a conviction that his profes- 
sional duty permits him no alternative but its performance. 

Operative surgery not infrequently involves interesting questions 
of medical ethics. The duty of the surgeon should be clearly de- 
fined in those frequent examples of operations for disease, of which 
the ultimate result is doubtful. His opinion should be stated in the 
most unreserved and candid terms — the chances of recovery, both 
immediate and remote. However desirable it may be that the mind 
of the patient be animated by a full share of hope and confidence in 
the issue, this desideratum cannot justify his withholding the honest 
and unreserved declaration of his thoughts and opinions. Take the 
example of scirrhous disease of the breast, or elsewhere. The re- 
moval of such disease may be recommended in favorable cases, such 
as those in which the diseased parts are nearly or entirely insulated, 
or in which the neighboring glands are free from contamination. 

It may be truly argued in favor of the operation — first, the un- 
certainty of the nature of the disease, should it admit of a doubt ; 
(and no form of surgical knowledge is at the present day more im- 
perfect, than that of the nature of tumors;) and, secondly, the 
possibility that being cancer, it may not return at some future 
day. Against any unreasonable objection on the part of the patient, 
the surgeon may direct the full force of his arguments; such as 
the fear so frequently expressed by patients, that they shall die 
on the table. This is a legitimate subject for persuasion ; but 
under all circumstances in which a patient is compelled to rely 
on his, or her own judgment in the decision, whether an operation 
shall or shall not be undertaken, it is, I conceive, the duty of the 
surgeon, and no less his real interest, to throw off unnecessary 
responsibility by a truthful statement of his opinion, which shall 



28 OPERATIVE SURGERY. 

conceal nothing. We may contend against morbid or overcharged 
apprehension, or against weak anticipations of contingent evil; but 
we should not conceal nor withhold the evidence of the just proba- 
bilities of the future, nor contend, by argument or entreaty, against 
the deliberate decision of our patient, founded upon the candid de- 
claration of our own opinions. 

There is one mode of meeting this difficulty which may often be 
resorted to with success ; it is that of rendering the patient's family 
or friends the medium of communication between the surgeon and 
the patient. There are manifest advantages obtained from this 
kind of relation between the principal parties. First, the surgeon 
can speak more freely and unreservedly to persons only secondarily 
concerned. Secondly, he obtains the exercise of the calmer and 
more disinterested judgment of one who is equally desirous of 
weighing every probability, and more competent to meet the occa- 
sional idiosyncrasies of a patient's mind, and who, in the exercise of 
the right of a parent, relative, or friend, may urge the expediency 
of the operation in more positive terms than could be justly em- 
ployed by the surgeon. And, thirdly, should the operation be de- 
termined on, it enables him, in the commission of a pious fraud, to 
qualify the prospect of liability to a return, and to infuse confidence 
and hope into his patient's mind. 

In the case of children, also, difficulties arise which involve moral 
considerations. Let us suppose the case of a child who has sus- 
tained an injury from machinery, and in whom it is, in our opinion, 
essential to its recovery that an operation be immediately performed, 
the parents living at a distance, and in ignorance of its state. In 
the absence of the natural guardians of the child, the surgeon be- 
comes the representative of the parent, and he should act upon the 
best judgment he can arrive at. 

This difficulty, not very great in the above relation of the parties 
concerned, becomes more urgent when the child has reached that 
period of life at which he begins to throw off the authority of his 
parent, and to assume his own. The date of this change has no 
fixed term, but depends both on the moral and on the intellectual 
development of the child. I have known examples of boys of thir- 
teen, fourteen, or fifteen years of age, the subject of serious lacera- 
tion, the consideration of which has involved the question of ampu- 
tation of a limb. Imagine a boy so circumstanced, young, but 
precocious, deprived of the advice and authority of a parent, who 
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declares that lie will not submit to an operation, but would prefer to 
die, rather than lose a leg. How should the surgeon act ? Is he 
justified in doing that which his knowledge and experience tell him 
is right to be done ? Supposing the earnest recommendation of him- 
self and others to have failed in obtaining his patient's consent to 
the removal of the limb at this equivocal age, and compelled to act, 
I think he should represent the side of reason, assume the position 
and the functions of friend, or parent of the boy, and compel him to 
a course to which he would unhesitatingly subject his own child. 

The sentiments of the parent, on his arrival after the operation, 
may correspond with those of the son, expressed before it. He may 
ask, with some appearance of reason, by what authority did the 
surgeon remove his child's leg against his own consent, or that of 
his parent ? The answer is, that the operation was necessary to 
the preservation of the boy's life; that it did not admit of delay, 
and that, in the absence of the parent, the authority of the boy 
was insufficient to outweigh the decision of reason and experience ; 
thus presuming that the restoration to its parents of the mutilated 
person of the child is preferable to the almost certainty of his 
death, should the surgeon yield to his wishes. This decision, how- 
ever, would be greatly modified, supposing the injury sustained, to 
be less unequivocal. The doubt of the necessity for an operation 
should be thrown into the scale of the boy's unwillingness to undergo 
it; and it should be foregone, or at least postponed, till the parent's 
sentiments be ascertained. 

A difficulty occasionally arises between two or more medical 
men, which also involves a question in medical ethics, or rather of 
etiquette, viz., by whom shall the operation be performed ? Should 
the patient select an individual, the question is readily settled ; but 
patients rarely interfere between the parties, taking for granted the 
matter-of-course arrangements of the profession, determined on be- 
tween them, at the necessary consultations that ensue. If this con- 
sultation take place between two surgeons, one of whom only is 
notoriously in the habit of operating, the case would be transferred 
to him by his colleague, and on the operating surgeon would rest the 
responsibility of the case, and the entire of its after treatment, which 
should always be considered a part of the operation. If the opera- 
tion be one of lesser moment, and his colleague in the case propose 
himself to undertake it, and to which, under all circumstances, he 
has the first claim, provided he has the concurrence of his patient, 
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his intention should be clearly expressed at the first interview be- 
tween them. Between two or more surgeons engaged, priority would 
determine the person of the operator. On the operator, or his 
representative, should always devolve the after treatment, unless by 
express arrangement to the contrary, who should become responsible 
for the principle of his treatment being carried out, whether effected 
by his own hand, or by that of another person under his advice and 
direction. 

One of the most interesting questions connected with the subject 
of operative surgery relates to the use of anaesthetic agents em- 
ployed for the purpose of suspending the function of sensation. 
This question has assumed a moral, as well as a medical type. It 
has been urged, that sensation is a natural function of the living 
organism, and that to suspend it by artificial agency is to set at 
naught the ordinances of nature ; and that man is born to suffering, 
as evidenced by the sensibilities of his body. If the soundness of 
this argument be admitted, it Avould be difficult to draw a line 
which would define the boundary at which moral and immoral suf- 
fering meet ; or to say, in what form of suffering our remedial agents 
may be justifiably resorted to. The sensibilities of our frame are 
not given us by nature to the end of promoting pain, but to enable 
us to avoid it. Corporeal suffering is no part of the discipline of the 
mind ; nor can it even be generally asserted, that its excess exer- 
cises a salutary influence on the character. Every movement of our 
body instinctively points to the avoidance of bodily suffering ; why, 
therefore, should we not as readily and un objectionably employ the 
agency of anaesthetic medicines for the purpose of suspending bodily 
pain, under the circumstances of an otherwise painful operation, as 
we endeavor to mitigate the bodily suffering of any other patient, 
cast down on a bed of sickness? Will not the objection to the 
anaesthetic action of opium to a region affected by a neuralgic 
pain, or to the system generally, hold as strongly as that of an- 
other agent of the same principle, given to avert the pain of an 
operation ? 

The medical arguments against the use of anaesthetic agents have 
a somewhat better foundation. That great and sudden determina- 
tion to the brain, and an unnatural circulation of venous blood 
result from their employment, is undeniable. 

It is undeniable, if the quantity administered be large, and 
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long continued, that symptoms resembling those of apoplexy pre- 
sent themselves, in the form of extreme congestion of the vessels of 
the face, stertorous respiration, and total insensibility ; and it can- 
not be denied that occasionally, its full administration leads to head- 
ache, vertigo, and languor of some days' duration ; and cases are 
recorded in which even death itself has followed in the course of an 
hour or more after its employment. It must be observed, however, 
in pursuing this question in strict accordance with the laws of 
evidence, that we have no proof, in the cases above referred to, that 
death was the direct effect of the supposed cause. The parties admi- 
nistering it were not fully experienced in the mode of its application. 
They entertain the opinion, that death was referable to it, while it 
cannot be disputed that the fatal issue may have been attributable 
to other causes ; and, in one example, it appears more reasonable 
to refer the death of the individual to a suspension of the function 
of respiration by violence, than to any obnoxious agent circulating 
through the lungs, or brain. On the other hand, the records of 
St. Bartholomew's Hospital point to its successful administration in 
upwards of nine thousand cases ; in not one of which, including 
the aged and the young, the healthy, the infirm, and the asthmatic, 
has its employment left a stain on its character, as an innocuous 
agent of good. Under all circumstances, its careful employment 
may be unhesitatingly resorted to in all cases, excepting only such 
as are marked by determination to the brain of an apoplectic type ; 
secondly, under circumstances of great and serious exhaustion 
from loss of blood ; and thirdly, in diseases of the heart. In these 
conditions of the system, it is perhaps better avoided. 

The agent in general use is chloroform, and one word may be 
added as to its administration. It appears indisputable that its 
influence on sensation precedes that on consciousness. I have em- 
ployed it on several occasions, in which a patient has been conscious 
of all that has been passing around, and yet who has declared him- 
self to have been totally insensible to pain. The state of his system 
has arisen from the moderate use of the agent, ample, indeed, for 
all purposes of utility, though somewhat difficult to regulate in 
quantity sufficient for the required object. 

I prefer its gradual administration. I do not think it desirable to 
exclude atmospheric air, employed as a diluent during the process 
of inhalation. Its influence should be gradual, not sudden. I con- 
sider its application through the medium of a cambric handkerchief 
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laid on the face, preferable to the use of instruments made for the 
purpose of excluding atmospheric air, and food should be rigidly 
avoided before its administration, otherwise sickness will frequently 
follow. 

Against the occasional convictions or objections of others to its 
employment, I place the strong, and to my own mind, the unanswer- 
able fact, that it has been successfully used in so large a number of 
cases in St. Bartholomew's Hospital since the period of its introduc- 
tion ; that these cases have been indiscriminately taken, and that its 
objections have not yet made their appearance before the observant 
eyes of the medical staff of that institution, either by promoting 
danger during the operation, or protracting the recovery of the 
patient after it. In one class of case its employment is especially 
applicable ; viz., in that form of disease in which the pain of an 
operation is the chief warrant for its non-performance, and in which 
the recovery from a chronic disease is left to nature, that might be 
greatly hastened by the hand of art ; such, for example, as the re- 
moval of a piece of dead bone. 

Up to the period of the introduction of chloroform, a surgeon was 
very unwilling to subject a patient to the painful process of sawing 
and chipping away portions of dead bone, with a view to reach the 
medullary cavity, because the operation was both a painful and a 
protracted one. The consequence was, that a hospital bed was occu- 
pied by a patient thus affected, for many months, to the exclusion, 
perhaps, of three or more claimants, who would have successively 
occupied it. By the aid of chloroform the operation is now per- 
formed unconsciously to the patient, and the period of his recovery 
greatly abridged. With the three exceptions above mentioned, I 
cannot hesitate in strongly recommending its administration in all 
cases of large surgical operations, believing its discovery to be the 
greatest blessing conferred on the profession of surgery during the 
last century ; and although I have seen its employment pushed, on 
many occasions, to the apparent verge of apoplexy, I cannot say, 
even in such examples, that the good has not largely predominated. 

One of the most important questions connected with operative 
surgery, relates to the treatment of the patient preparatory to the 
operation. It was formerly the practice to subject him to the medical 
discipline of purgation and deprivation of food, with a view to pre- 
vent the occurrence of inflammation. But since the commencement 
of the present century, more enlightened principles of the economy 
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have prevailed, and the old system is deservedly exploded ; but 
something still remains to be done. The purgative system yet in- 
juriously thrives, as the mistaken antidote to inflammatory action, 
and other consequences of violence to living structure. 

There are two states of the health obnoxious to operations — viz., 
plethora and debility ; but of all forms of debility, that which is most 
fatal to recovery is the debility of excess. It is of infinite moment, 
in determining the appropriate treatment, if any, to distinguish 
clearly the temporary excitement resulting from a stimulating diet, 
from the real force of tonic health. In the first, the health is appa- 
rent and not real ; it is temporary, not constant ; not an essential 
character inherent in the system ; it is obtained by artificial and 
unnatural agency, and is exhausting in its influence on the vital 
powers. Every operation, however skilfully performed, is a shock 
to the system — against the effects of which, no treatment is so effec- 
tual as the negative reliance on the natural powers of a man's own 
unimpaired constitution. The agents of reparation must be neces- 
sarily more active in the tonic circulation of steady health than 
under that of occasional excitement, and consequent prostration. 
As a general rule, we have more to fear from debility than from 
excess, for we have the inflammation of debility, as well as the in- 
flammation of excess, to contend against ; and of the two forms, I 
believe the inflammation of debility, especially in large towns, is by 
far the more frequent consequence of local injury, or violence. The 
influence of operations on the nervous system, and more especially 
of "operations of expediency," as they are termed, is generally 
more severely felt than on the circulating system, for they are 
both more insidious and more intractable ; and when we recollect 
that the repeated abstraction of blood, or a large purgation, cannot 
be resorted to without impairing, in a greater or less degree, the 
force of this system, it is obvious, that such depletive agents should 
only be resorted to on occasions of necessity, and always adopted 
with discretion ; ever keeping in view the acknowledged principle, 
that tonic health is the surest safeguard against subsequent mischief 
of all kinds, and the best and safest guarantee for early recovery. 
All purgatives that produce liquid evacuations are, at such times, 
injurious. Whatever, therefore, tends to impair the constitutional 
powers tends to injury. The after stages of an operation, particu- 
larly those which have been attended with much loss of blood, call 
for the exercise of all the reparative powers that can be brought into 
3 
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action. To reduce a patient by successive bleedings, or otherwise, 
is to throw a real danger on the latter stages, on the erroneous 
principle of averting an early one. But, however true these prin- 
ciples, we still meet with cases in which the abstraction of blood, in 
moderate quantities, is a useful and safe precaution, if not resorted 
to later than a day or two before the operation; and in many others 
it behoves us to regulate and restrict the diet — limiting the food to 
a quantity considerably within that usually taken. These remarks 
apply to middle-aged men in vigorous health, and of florid aspect, 
whose active pursuits in the country create and justify a large appe- 
tite for animal food. In such examples, the abstraction of eight or 
ten ounces of blood, restricted diet, and moderate purgation may be 
occasionally resorted to with advantage. A dose of laxative medi- 
cine for the purpose of simply clearing the intestinal canal may be 
reasonably administered, prior to most operations, if only for the 
purpose of preventing the necessity of any early movement of the 
person afterwards. All violent changes, whether of air or diet, 
should be avoided. Patients should become accustomed to a new 
locality before the operation is performed. I have frequently wit- 
nessed the injurious effects of operations on patients brought 
from the country, without this precaution being observed. The 
shock has proved excessive, and the recovery doubtful, or at least 
protracted. It is better that he reside for some days, or longer, in 
the new locality, to become habituated to the change of air, scene, 
and diet. This, and many of the preceding remarks, are intended 
chiefly to apply to the larger operations only, such as lithotomy, 
large tumors, &c. 

By the term "operations of expediency," is understood that 
class of operations which are undertaken for the purpose of curing 
deformity, by the removal, or division of sound parts or of painless 
diseases, the evil of which does not exceed the level of inconve- 
nience. The principle on which the frequency of the serious, and 
even fatal consequences of such operations is explained, is that of 
a shock to the constitution, totally unprepared for it. The nervous 
system is unconscious of the presence of disease, and suffers in pro- 
portion from the suddenness of the shock. The nervous system must 
take cognizance of its presence ; the patient should have suffered 
something more than mere inconvenience, in order to its removal 
with impunity. It behoves us, therefore, on undertaking such ope- 
rations, to be armed against their probable consequences, and to 
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watch with unusual vigilance for the evidence of their first appear- 
ance. These symptoms are confined, for the most part, to the affec- 
tions of the nervous system, and are often very intractable. I have 
known death result from the removal of a toe, under the able ma- 
nagement of Baron Dupuytren ; and on another occasion, the same 
result attended the removal by the knife of an enlarged bursa below 
the patella. For much the same reasons, an incision into a large 
joint is often fatal to the articulation, causing inflammation, suppura- 
tion, and absorption of the cartilage, while we cut into a diseased 
joint with impunity; and probably there would be much more danger 
from an incision into a healthy bladder than into the same organ 
containing a stone. 

The knowledge of the symptoms which indicate early derange- 
ment of the nervous system, consequent on local injury, whether 
occasioned by the agency of the surgeon, or occurring as the result 
of accidental violence, marks the excellence of the practitioner. 
Its study is one of the most difficult problems in the practice of the 
operating surgeon, consequent on the occult and apparently mys- 
terious nature of these signs,. which peer out in the form of slight 
unsteadiness of the pulse, irregularity in the respiration, occasional 
wandering of the thoughts, and other indications of disturbance, to 
be detected only on the closest observation and inquiry. These 
symptoms would pass unheeded by the unobservant practitioner till 
they reach a height at which they become too palpable to escape 
ordinary notice, while a vigilant observer detects their earliest mani- 
festations. The value of this knowledge may be inferred from the 
fact, that the treatment which might be advantageously resorted to 
in inflammatory affections, and for which the above symptoms are 
liable to be mistaken, would tend to an increase of the evil, and to 
shake still more injuriously the stability of the nervous system. 

The after treatment of operations should be dictated by common 
sense. For the same reason that operations which were formerly 
of frequent occurrence, are at the present day rarely resorted to, 
by reason of our improved knowledge of the powers of the econo- 
my ; so the old and complicated practice of after treatment has 
given place to the employment of more simple, and at the same time 
more efficient agents. We rely on nature rather than on art. It is a 
part of this improved principle to eschew large and heating poultices 
and cataplasms ; to promote comfort, rather than warmth ; to consult 
ease; to forego the mistaken agency of medicine ; to arrest hemorrhage 
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by the careful application of appropriate means, and to tranquillize the 
nervous system ; in short, to follow nature, and not to attempt to lead 
her. Extra vigilance will be required in cases in which a large 
quantity of blood has been lost, because it is in such examples that 
we look for sinking, and the effects of prostration. Generally 
speaking, the earlier we can supply the lost blood to the circulation 
the better; and this can only be effected by the administration of 
nutritious food, which, for a time, the patient is indisposed to take ; 
but when present, the inclination should be indulged to the extent 
of appetite, and hailed with pleasure, as the happiest testimony to 
the rallying powers of the constitution. I cannot, while on this 
subject, withhold my protest against the employment of simple decoc- 
tions of meat, beef-tea, for example, as agents of nutrition, with which 
patients, panting for nourishment after loss of blood, are indulged. 
If a basin of beef-tea or ordinary thin gravy soup be given to a 
hungry boy, it will be found that his appetite for solid animal food 
is entirely unshaken ; he will subsequently consume his usual quantity 
of meat. I do not dispute the authority of Liebig and other chemists ; 
I only state the results of my observation. If a patient express a 
natural desire for food, nature may safely become our guide, and his 
appetite should be indulged in moderation. The merit of beef-tea 
is rather that of a vehicle for more nutritious food, in the form of 
bread, macaroni, or rice : one or more eggs, beaten up in milk, or 
isinglass, to which two or three teaspoonfuls of brandy may be added, 
on the second or third day. Such food allays appetite, affords 
nutrition, and tends to the regeneration of the lost blood. 

Thirst is an earlier indication of the want of nourishment to 
the circulation, after loss of blood, than hunger. After depletion 
of every kind, the desire for liquids precedes that for solid food, 
probably because it is more readily and more quickly absorbed into 
the circulation. To withhold drink from a person suffering pain- 
ful thirst from depletion, is to interpose the erroneous principles 
of art in the path of a distinct and natural indication, and can 
only be attributed to gross ignorance of the functions of the 
economy. The drinks employed at such seasons should be rendered 
slightly nutritious, such as whey, or milk and water ; and as soon as 
all danger is past, namely, about the third or fourth day, I have 
often known a glass of table-beer, or even draught-porter, if the 
patient has expressed a desire for it, effect a substantial and perma- 
nent good. 
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Neither should the bowels be teased with aperient medicine. 
Constipation is the certain consequence of loss of blood. It is by no 
means desirable that a patient have a daily action of the bowels, 
after considerable depletion. This also is a law of nature, palpable, 
and never failing. Nothing can surely be more readily understood 
than the principle that nature suspends the excretions, with a view 
to supply, by every absorbing means in her power, the blood that 
has been removed. This principle, so natural and so admirable to 
its ends, is not infrequently thwarted by the arrival of a dose of 
calomel, and a "black draught" for the following morning, which, 
to prevent all mistake, should be immediately consigned to the depths 
of that recess to which its action would have driven the unfortunate 
patient. 

It is difficult to know what form of medicine to administer, that 
will not do harm ; an occasional sedative being all that is required, 
and that not invariably. Purgatives, diaphoretics, tonics, anti- 
spasmodics, diuretics, one and all, are equally uncalled for, and 
equally prejudicial. 
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CHAPTER II. 

ON THE DIFFERENT MODES OF HOLDING A KNIFE. EXPERIENCE AND 

INEXPERIENCE IN ITS USE. — LENGTH OF INCISIONS. — FORCEPS. — SKETCH 

OF THE STRUCTURES BENEATH DRAWN ON THE SKIN. SILVER KNIVES. 

SPONGES. — PROTRACTED OPERATIONS. — HEMORRHAGE. — TIME OCCUPIED 
IN OPERATIONS. — CESSATION OF BLEEDING INDISPENSABLE TO UNION BY 

THE FIRST INTENTION. — EXPOSURE OF WOUNDS TO THE AIR. NECESSITY 

FOR PREVENTING THE FORMATION OF A CAVITY IN A WOUND. EXTER- 
NAL PRESSURE. — ADHESIVE PLASTER. SUTURES. — QUILLED SUTURE. 

UNINTERRUPTED SUTURE. — INTERRUPTED OR COMMON SUTURE. — GLOVER'S 
SUTURE. — NECESSITY FOR PECULIAR CARE IN THE MANAGEMENT OF 

WOUNDS ON THE FACE. — UNION BY THE FIRST INTENTION. UNION BY 

PRIMARY ADHESION. — FIRST DRESSING AFTER OPERATIONS. EVIDENCE 

OF NON-UNION. — POULTICES. — ABSCESS. — IMPORTANCE OF SELECTING THE 

EXACT PERIOD OF MATURITY FOR PUNCTURE. LIGATURES ON ARTERIES. 

— TETANUS. 

The knife being the instrument of most general use in the perform- 
ance of all surgical operations, it is necessary to say a few words on 
the manner of wielding it to the best advantage, and of adapting 
its edge most aptly to the kind of surface to be divided by it. Its 
offices are required to divide parts in many different ways ; — in cut- 
ting, paring, puncturing, dissecting, &c. ; it is employed with firm 
or with light pressure, dividing masses of cutaneous and adipose 
structure, fascia, &c, or separating hard textures. To effect these 
various objects with elegance and dexterity, certain modifications of 
its position are required, as appropriate to each. The practice of 
these modifications, or varieties of position, is almost indispensable 
to the progress of the operation ; and although they are in some 
measure adopted instinctively by the dextrous manipulator, to 
whom they appear natural, yet it may be desirable to lay down 
general rules for their selection, for the benefit of those who have 
either little experience in the use of the knife, or are not gifted 
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with a natural dexterity of hand. To dwell at any length on this 
subject is, however, unprofitable. 

Fig. l. 




The first, and most general position, is nearly identical with that 
of a pencil, or pen when held in the act of writing, in which the 
instrument is placed obliquely forwards, between the fingers, having 
the thumb applied on the one surface of the handle, the index finger 
on the back, and the middle placed somewhat behind, or occasionally 
at the side, for the purpose of regulating the force employed by the 
index. The little finger, resting on the body of the patient, sup- 
ports the hand. The index and middle finger antagonize each 
other's action. In this position we employ the knife for the pur- 
pose of any v cutaneous incision, requiring the exercise of caution 
in the degree of pressure. The remark would apply in all opera- 
tions for hernia, tumors near the surface of the skin, aneurism of 
nearly every region, Taliacotian operations, and many others. The 
dissimilarity between this mode of holding the knife and that of a 
pen consists in the position of the middle finger, which in the latter 
rather combines with the thumb and forefinger in holding the in- 
strument firmly, the pressure of the three fingers being equidistant 
from each other ; whereas, when applied to the knife in this, the 
first position, it gives support to the blade, and regulates the degree 
of force employed by the index finger, which is the sole agent of 
pressure. In order to render this position of the knife as efficient 
as possible, and to be enabled to draw it parallel to the surface, the 
fingers should grasp the instrument at the extremity of the handle, 
including a portion of the blade. But this relation of the hand 
will be modified by the length of the blade, which should be curved 
upwards considerably, rendering the last inch, if the blade be of 
the usual length, the really useful and the only employed part of 
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the knife, nearly parallel to the skin. The blade should be short, 
and the knife altogether strongly and firmly made. In making the 
incision, if a long one, the hand and little finger should be supported 
on the skin, and the remaining fingers extended nearly to their full 
length, in order to prevent the unnecessary movement of the entire 
hand. By the flexion of the finger and thumb, the incision is effected, 
which, if of insufficient length, must be extended by the sliding 
movement of the entire hand backwards. The flat surface of the 
blade of the knife should be held at right angles to the surface to 
be divided, otherwise the wound will be carried down in an oblique, 
and not in a vertical direction, a frequent fault in young operators. 
A modification of this position consists in turning the blade back- 
wards and the handle forwards, for the purpose of dividing from 
behind. The hand is then supported by the little finger extended, 

Fig. 2. Fi2. 3. 




the instrument still grasped by the thumb and two first fingers. 
The thumb, partly flexed, now becomes the agent of pressure, anta- 
gonized by the index. It is a modification of the first position not 
frequently resorted to. 

The second 2>osition is nearly identical with that of a table-knife. 
The handle of the instrument rests in the hollow of the hand and 
the index finger is placed at length on the back of the blade. ' The 
handle is grasped in the middle by the thumb and middle finger, 

The force may be applied in 



which form the axis of its motion. 
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two ways, first, by the pressure of the index directly on the blade, 
and, secondly, by the elevation of the handle into the palm, by the 

Fig. 4. 




ring and little finger, by which force the point of the blade is still 
further depressed. Usually, however, the ring and little finger are 
employed simply to fix the instrument more firmly in the hand. 
This position would be resorted to for incisions made to expose deep 
tumors, or is required in dividing through hard structures, such as 
the integuments on the back, or for any deep division of parts, of 
which the nature of the subjacent structure is fully known to be 
free from danger. Additional facility of division is given to this 
position of the knife by its parallelism to the surface. The knife 
is occasionally held like the bow of a violin, in which the thumb 
antagonizes all the fingers. This is employed in incisions transverse 
to the person of the operator ; and it is also grasped by the entire 
hand, as in holding an amputating knife. Any further modification 
of the different modes of holding a knife may be safely left to the 
instinctive resources of the operator. 

With regard to the mode of division of parts, care should be taken, 
as above stated, that the wound be made vertical to the skin ; and 
this will be effected by the hand being turned inwards while in the 
act of dividing. The objections to the neglect of this important 
rule are, first, that supposing the incision be made on the face, for 
example, the after union of the edges of the wound will not perfectly 
correspond, in consequence of the inequality of the angle which 
each edge forms with the adjacent skin, and a broader cicatrix than 
necessary will leave its permanent mark, probably for life. Secondly, 
that as the first incision may be supposed to have been accurately 
made, as regards the part to be exposed, which may be a deep-seated 
artery, the consequence will be, that the direction of the wound will 
carry the operator by the side of, and beyond the vessel, without 



42 OPERATIVE SURGERY. 

exposing it ; and this evil arises from the simple cause above men- 
tioned, of dissecting downwards obliquely, instead of vertically. The 
process of exposing deep-seated parts, whether for their insulation 
and removal, or for the purpose of clearing away the cellular and 
fatty structures around an artery in a case of aneurism, is justly 
termed a dissection of these parts. The manner in which this 
object is attained bespeaks at once the experienced manipulator, 
whether possessing the experience of the dissecting-room, or solely 
that of the operating theatre. 

The practised operator, familiar with the use of his knife, and 
confident in himself, divides boldly and freely : he makes his pro- 
gress clearer at every incision ; he prosecutes his work systemati- 
cally, finishing whatever he begins, unless he has a good reason for 
the contrary ; he operates slowly and steadily, but efficiently ; every 
cut tells, every movement of his knife has a meaning and an 
object. 

On the other hand, timidity marks the ignorant man at every 
step. Uncertainty and indecision characterize his movements ; he 
passes from one part of the wound to another, without any rational 
object or intention ; dissecting a little here, and dividing a little 
there — completing nothing. Finding his own resources fail, he 
lends an ear to the suggestion of one assistant, then to that of 
another ; and adopting imperfectly the advice of each, he protracts 
the operation to three or four times the period required for its per- 
formance by a man of ordinary dexterity and knowledge, till, worn 
out with prolonged suffering, his exhausted patient is at length con- 
signed to his bed. 

The precise line over which the first incision should be made 
being determined, the next consideration relates to the length of 
the incision. The reasons against a division of unnecessary length 
are obvious, while those urged against the opposite error are, per- 
haps, still more striking. It is a very important object, in the 
accomplishment of a good operation, for the surgeon to clear his 
way as he proceeds, and to obtain space sufficient both to view and 
to handle freely the part either to be exposed, or to be removed. 

It is a common fault of the unpractised operator to dissect the 
wound into the form of a cone, with its base directed upwards. This 
arises from his neglect in continuing the division of the structures 
within, to a length equal, or nearly equal, to the outer wound. Thus 
every successive stage contracts it in length, till he finally reaches a 
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point from which he is compelled to retrace his steps, with a view to 
make a more perfect division at each extremity of the wound, up to 
the surface of the skin, consequent on the contracted space into 
which his dissection has unhappily led him. Care should be taken 
to avoid this error from the outset. In difficult and complicated 
operations for the removal of tumors in the neighborhood of large 
vessels, such as the axilla, or the front surface of the thigh, the 
observance of this rule is of the utmost moment. The process should 
be one of dissection, in which the knife of the operator should be em- 
ployed in clearing his way as he proceeds, by removing every obsta- 
cle from his path, completing each part of the work he has under- 
taken, before he advances to another. Let us suppose a large 
tumor to occupy the upper and inner region of the thigh, the nature, 
extent, and relations of which cannot be sufficiently ascertained 
to enable the surgeon to determine on his exact course of action. 
The external incision should exceed the length of the tumor by at 
least an inch or more in each direction. The fascia, when exposed, 
should be divided to the full extent of the outer wound. The disease 
is now found to be connected deeply, and covered not only by the 
sartorius muscle, but by the yet deeper adductors. The question 
then arises in the mind of the operator, how far it is necessary to 
divide the first of these muscles. This question would be solved 
by bending the leg, and drawing it inwards. If the muscle be now 
entirely relaxed, and be separated from its attachments, so as to 
enable the assistant to draw it aside with a blunt hook, it may be 
left untouched ; otherwise it should be cut across, and its extremities 
at once dissected backwards, and turned off the tumor. This may 
become a necessary step in the progress of the operation, and is 
given as an example of that rule that requires all obstructions in the 
path of the operator to be removed as they appear. The same 
remarks will equally apply to the deeper muscles. It is almost un- 
necessary to add that all structures exposed, that do not interfere 
with the progress of the operation, should be left untouched. 

If the outer wound be found of insufficient length — if its extent 
be such as to hamper the operator by requiring its extremities, or 
indeed any part of the wound, to be undermined, the effect of which 
will be, that one part only of the cavity can be brought into full 
view at one time ; if it appear that the integuments must be drawn 
towards the part of the wound in which the operator is engaged, in 
order fully to expose the cavity, then it is obvious that the external 
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opening is inconveniently small, and should be enlarged, either in 
the longitudinal direction or by a cross incision, whichever may be 
found to free the surface of the diseased part the more effectually. 
There is no discredit in this after-division of the skin, and its adop- 
tion at any stage of the operation is preferable to persistence in the 
difficulty and danger of prolonged dissection in parts not fairly ex- 
posed to the eye. Should increasing difficulties arise, such incisions 
may be resorted to in any direction, and at any stage of an opera- 
tion ; for it is less offensive to the true principles of operative sur- 
gery that second external incisions be made than that the first should 
be disproportionately long to the size of the tumor. 

The operation should be advanced by every movement of the knife. 
The student of operative surgery should cultivate the practice of 
making a free division of the obstructing parts, such as the subjacent 
cellular tissue, fascia, and fat, &c. All that the knife can do with 
safety should be effected by each single movement of the hand, 
whether in the first incision or in the after-dissection. In the ope- 
ration for tying the femoral artery, the first incision may extend 
downwards to the fascia. In lithotomy, the first incision may ex- 
pose the groove in the staff, [see Lithotomy,) and the requisite depth 
of the remaining part of the wound may be almost perfected : even 
in hernia, the skin and external fascia may be divided by the first 
sweep of the knife. 

The left hand, represented by the forceps, will determine the ex- 
tent of each separate division by the knife, as soon as the operation 
is fairly commenced by the incision through the skin and subjacent 
fat. This instrument should possess requisite strength in the blade, 
and be well, but for this purpose not too acutely, pointed. The force 
of its spring should be such as will enable it to support its own 
weight between the finger and thumb at its fullest state of dilata- 
tion, without falling to the ground. If too weak, it can only be 
retained, when held vertically between the finger and thumb, by a 
degree of pressure which partly closes the blades. If the force em- 
ployed in compressing them be too great, by reason of the unneces- 
sary strength of the instrument, the hand will become fatigued by 
the continued pressure required to retain any small object in its 
grasp. Both these evils should be avoided. Whatever tissue be 
raised by the forceps should be drawn somewhat upwards, and when 
thus rendered tense, should be rapidly divided by the knife, and the 
forceps quickly reapplied to a new surface. 
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It has, for many years, been my practice, in the performance of 
large operations involving complicated structures, to sketch out a 
map of the parts implicated, with a pen and ink upon the skin, each 
line corresponding, as nearly as I could calculate, with the parts 
beneath. 

I have here given a sketch of the neck with the carotid artery and 




omo-hyoideus muscle. This practice gives confidence to the ope- 
rator, by impressing on his mind, to the last moment prior to the com- 
mencing his task, the nature and relations of all the parts likely to 
be exposed. It is of great value in every form of Taliacotian opera- 
tion ; and, indeed, forms a very important element in their successful 
issue. The lines of incision may be profitably made even in excision 
of the mammary gland. In the cases in which the exposure of deep 
arteries is required, it insures, also, a correct start in the operation, 
by which the after stages are much simplified. 

It is not always desirable that the edge of the knife be perfectly 
keen. The fact that a wound formed by laceration pours out less 
blood than another caused by incision with a sharp knife has been 
long known to our profession ; and there is no reason why this prin- 
ciple in the economy should not be turned to advantage by the 
operating surgeon. Whether for the exposure of large arteries or 
the removal of large tumors, or in hernia, the escape of blood is 
one of the chief obstacles to the progress of the operation; and 
when the quantity is large, it ceases to be a mere inconvenience, and 
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becomes a serious evil. Much bleeding from small vessels may be 
avoided by the use of a blunt knife, which lacerates coarsely instead 
of minutely. I was indebted to Sir Benjamin Brodie, in the early 
part of my own career as an operative surgeon, for this useful hint ; 
and I have seen the benefit derived from the employment of a knife 
with a silver blade too frequently to hesitate in recommending it as 
a valuable appendage to the operating case. 

It pleased the late Mr. Liston to sneer at this suggestion, but in 
my opinion no prudent surgeon, who is not indifferent to the preven- 
tion of loss of blood, will undertake the kind of operation alluded 
to without being armed with a case of two or more instruments of 
this kind. The difference in the effects of a blunt and a sharp- 
edged knife is remarkable. From the moment of the application of 
the former, blood ceases to flow, the wound continues dry, and the 
operation proceeds without interruption. It is very true that its 
progress is comparatively slow ; but for this evil, the clean and dry 
state of the wound, and the largely increased absence of danger 
from the division of any considerable artery, more than compensate. 
Arteries possess a singular power of averting the liability to divi- 
sion, by a knife employed with a "degree of force that will divide 
many other structures. 

A single remark on the use and application of the sponge may 
not be deemed irrelevant to the objects of a work on operative sur- 
gery, and which I am the more disposed to make, because I have 
too frequently witnessed the misapplication of this necessary and 
most useful appendage to the operating table. The sponge should 
be soft, for two reasons ; first, because its application is required upon 
an exposed and sensitive surface of the body ; and, secondly, because 
without being easily compressed by the hand, it cannot effect its 
object as an absorbent of the blood. The size of the pieces selected 
will depend on that of the wound, and, of course, on the quantity 
of blood to be absorbed by each application of the sponge to the 
surface. If the hemorrhage be considerable, five or six pieces will 
be required, and they should be frequently changed, and freely 
washed in clean tepid water ; otherwise they are liable to become 
sodden, by the absorption of blood that coagulates in their inter- 
stices. The eye of the chief assistant, whose duty consists in 
managing the wound and in keeping it clean, should never be taken 
off it for a moment. The sponge should be applied to the bleeding 
surface quickly, pressed with some force upon it, and as quickly 
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removed, in order that the operator may resume his work on a com- 
paratively dry and clean surface. One additional hint I would 
venture to give, viz., that the office of a sponge is totally distinct from 
that of a towel, or even of a brush, and should not be employed to 
wipe or rub the structures exposed, unless for the purpose of remov- 
ing coagulated blood, but should be simply pressed upon them, 
retained for an instant, and withdrawn. 

Additional to the shock on the nervous system, caused in a greater 
or less degree by all operations, there exist two collateral evils, on 
the occurrence of which the after progress of the case may give con- 
siderable trouble and anxiety. The first consists in the danger 
resulting from the time occupied in its performance, which may 
exceed the powers of endurance of the subject of the operation ; and 
the second arises from loss of blood. In the first case, it should be 
recollected that many or at least some operations necessarily occupy 
a considerable time for their completion ; that it is far better to 
prolong the present suffering of a patient than to leave our task 
incomplete, or to employ a dangerous force for the removal of a 
growth that should be dissected carefully from its connections. At 
the same time, it cannot be denied that the protracted length of an 
operation may be occasionally attributable to the want of knowledge 
or dexterity of the operator, and for which I can suggest no other 
remedy than that of placing the knife in other hands ; a proposition 
that requires more than an ordinary share of moral courage, and 
that few men would willingly adopt. 

The consequences of excessive hemorrhage should be carefully 
guarded against. The degree of attention bestowed on this probable 
cause of future evil will much depend on the sex, age, and constitu- 
tion of the subject. If the subject of the operation be a delicate 
woman, or even a man reduced by long suffering or depletion, and 
still more emphatically may I urge, if a child, no 'precaution tending 
to the prevention of loss of blood should be neglected. The best 
means of contending against hemorrhage is that of completing the 
operation as quickly as possible. At the same time, I may observe, 
in extenuation of slow operators, that the loss of blood is not in a 
ratio with the length of time employed. 

The quantity of blood lost in a quickly executed operation is 
greater, if compared with the time occupied by it, than in a prolonged 
one. For vessels do not continue to bleed with the force that attends 
their first division, arising partly from the diminished power of the 
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heart, and partly from their gradual contraction ; and vessels of 
considerable calibre, that pour their blood freely into and around 
the wound, and the jet of which may reach the bystanders at a dis- 
tance of some four or five feet, quickly lose their force of pulsation, 
and finally often become so reduced in size and importance as even 
to prove unworthy the application of a ligature. 

The necessary consideration due both to speed and safety, (which 
are not infrequently synonymous terms,) may occasionally require 
the operation to be arrested, for the purpose of tying a wounded 
vessel, the bleeding from which interrupts its progress. We have 
an example of this in the superficial epigastric artery, often divided 
in the first incision in femoral hernia ; but it should not be resorted 
to unnecessarily, and especially so when the subject is a strong and 
healthy man, and the operation is of a nature to promise early 
completion. The lesser subject of position should also weigh in 
determining the relative importance of loss of time and loss of blood. 
If the position of the patient be an irksome one, such as that on the 
face, or with the limbs forced into an uneasy and violent angle with 
the body, or such as requires its being retained by bandages ; in a 
word, whenever there exists any additional draught on the powers of 
the nervous system, then the question of time should prevail over 
that of loss of blood, unless forced on us by the peculiar liabilities of 
the patient. 

In operations which have entailed considerable loss of blood, the 
condition of the pulse should be carefully noted. If reduced consi- 
derably, so as to give indications of fainting, we should have recourse 
to stimulants, of which a small wine-glass of brandy diluted with 
about an equal quantity of water should be given, and repeated, 
if necessary. Brandy is preferable to wine, which is very fre- 
quently followed by vomiting. This was also the remark of Mr. 
Abernethy. 

The second stage of the proceeding consists in preparing the 
wound for its final closure. But before this is undertaken, the sur- 
geon will determine whether or not he make the attempt to heal the 
wound by the first intention, as it is called. If it appear to him 
expedient to do so, his attention must be directed to the bleeding 
surface, the whole of which should be fully exposed, the coagula 
removed, and bleeding encouraged by pressing, or even by gently 
wiping the suspected parts, and each vessel secured with a ligature. 
This stage of the operation should be effected deliberately and com- 
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pletely. It is difficult to insist too strongly on the importance of 
rendering the wound perfectly clean and free from blood, before its 
edges are brought into contact. Blood in almost any quantity may 
be considered in the relation of a foreign body, and its presence will 
most effectually preclude the chance of early union of the sides of 
the wound. By the aid either of pointed forceps, or of a tenaculum, 
or the instrument known under the name of Assalini's forceps, every 
bleeding vessel may be secured ; but oozing of blood may still con- 
tinue from large surfaces, in which neither the forceps nor the 
tenaculum is available. This oozing, though inconsiderable at the 
time, may become the focus of great after mischief. The influence 
of cold air, -and the reduced power of the heart may combine at the 
moment to arrest all bleeding ; but the act of removing the patient 
from the operating table, the warmth of the bed, and the resuscitated 
power of the heart, all contribute, in the course of a short time, to 
promote a return of hemorrhage unless great care has been taken to 
prevent it, and even this will fail, if there be a tendency to bleed from 
minute vessels. When this oozing prevails in a positive degree, and 
when it would appear that every reasonable attempt has been made 
to tie all the smaller arteries without success, it is better to remove 
the patient to bed ; to leave the wound open for some hours, exposed 
to the air. However desirable it may be to complete the operation 
in all its stages at one time, and before the patient has been removed 
from the operating table, yet the security afforded by this practice 
against the necessity of reopening the wound, an evil of great mag- 
nitude, more than counterbalances its objections. The direct expo- 
sure of a wound to the air is, in my experience, by far the most 
efficient mode of meeting the difficulty. The application of sponges, 
flue of lint, pressure, all succumb to the persistent influence of cold 
air. The more strenuous our efforts to control the bleeding from 
minute vessels by local styptics, the more inefficient do these 
agents become ; while we may rely with confidence on assuming a 
bold front before the enemy, and giving it apparent encouragement 
by indifference. 

If the source of the bleeding be concealed, the wound should 
be laid open, a stream of cold air be directed upon it from the lungs, 
or even from a pair of bellows, and the coagula left untouched. A 
few minutes' perseverance in these means will rarely fail in arresting 
any form or degree of hemorrhage arising from simple causes. In 
cases in which a patient is seriously exhausted, and whose life is in 
4 
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immediate danger from loss of blood, or under circumstances of 
bleeding of a specific character, of course other agents, such as pow- 
erful and destructive escharotics, actual cautery, &c, must be re- 
sorted to. 

If a wound contain a coajmlum of blood between its walls, it will not 
heal. The edge of the wound may firmly unite in the course of thirty- 
six or forty-eight hours, and give promise of solid union ; but its after 
separation, for the purpose of throwing off the contained coagulum, is 
inevitable. This can only be effected by a separation of the edges, 
by which its healing action becomes exhausted, and the hoped-for 
union by the "first intention" is superseded by the pl-otracted pro- 
cess of healing by granulation and cicatrization. Thus the date of 
recovery from large wounds is postponed for many weeks. Some 
short time after my appointment to the office of assistant surgeon to 
St. Bartholomew's Hospital, I was called to a case of compound 
fracture of the leg, in which amputation was inevitable. I removed 
the leg, immediately below the knee. In reflecting the outer flap, I 
observed that about an inch of the subcutaneous cellular and adi- 
pose tissue was infiltrated with blood that had already coagulated. 
Not being alive to the evil of its presence, or to the truth of the 
principle which I have above urged, I retained the integuments as 
a portion of the flap. In two days the wound appeared to have firmly 
united ; within a week, the infiltrated integument had separated and 
sloughed. The end of the tibia became exposed, and the man was 
three months in the hospital. 

In the course of last summer, I removed a small tumor, of about 
the size of a pigeon's egg, from the lower part of the breast of 
a young lady. The parts were somewhat vascular and occasioned 
some trouble in arresting the bleeding. Having to leave town 
shortly after the operation, I took additional pains in effecting this, 
leaving the wound exposed to the air for at least half-an-hour : finding 
all bleeding to have ceased, I brought the edges together, and fixed 
them with suture and plaster. On my return to town the following 
day, I found the wound distended and hot, the hemorrhage had 
returned, and the bed-clothes were saturated with blood. I imagine 
the lady must have lost at least twelve or fourteen ounces, although 
I had not had the opportunity of applying a single ligature. Many 
weeks elapsed before her entire recovery. These are cases not of 
uncommon, but of frequent occurrence, and they are quoted for the 
purpose of impressing on the mind of the reader the indispensability 
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of checking all tendency to the escape of blood between the surfaces 
of wounds, destined to union by the first intention, before they are 
" put up." The blood having ceased to flow, and the displaced parts, 
if any, carefully readjusted, no further time need be lost in bringing 
together the opposite surfaces of the wound, with a view to their 
ultimate union. In order to carry into effect this object, these sur- 
faces must be brought into immediate and precise contact. The 
adhesion of the edges of the wound, however desirable, is of little 
moment, when compared with the importance of direct apposition of 
one surface with the opposite. Suppuration of the interior of the 
wound is the certain result of neglect of this golden rule, and suppu- 
ration is fatal to union by the first intention. If the sides of the 
wound are not in apposition, we necessarily have a cavity between 
them ; in other words, the surfaces are exposed to air ; they inflame ; 
an abscess follows ; the united edges of the surface separate, and the 
whole wound becomes one large cavity, which eventually heals by 
granulations. No doubt, as argued by Mr. Paget, in his valuable 
College Lectures, in which he has quoted a case of mine to that 
effect, the edges of a wound may heal late by granulations, after 
being some days in contact, when no attempt at union is made by 
the simpler process of the "first intention." But this is to be re- 
garded as an exception to the rule, and not the rule itself. Unless 
the edges of a wound unite with some degree of firmness within 
twenty-four hours, they will not generally unite at all ; and for the 
same reason, if the edges, having united, are forced asunder by in- 
ternal irritation, whether caused by the presence of coagula, or by 
the necessary escape of matter, the union of these edges by this 
process is completely at an end, and the wound gapes to its base. 
This liability to the existence of a cavity is, of course, occasional 
only. In operations for the removal of the mammary gland, or for 
the application of a ligature around a deep-seated artery, and simi- 
lar operations, this liability does not exist, because, in the first ex- 
ample, the integuments form a flap, which may be brought into 
immediate contact with the pectoral muscle ; and in the second, no 
material having been removed, the parts naturally resume their 
former relations ; and if they do not, it is the duty of the surgeon 
to bring them into that condition. But in cases of removal by ex- 
cision of large tumors, burrowing among deep-seated muscles, or 
under the scapula, in the ischio-rectal fossa, among the adductors of 
the thigh, a locality rather obnoxious to their growth, or under the 
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superficial muscles of the calf, here the liability to a cavity is great; 
and the more especially so, when the opposite surfaces of the wound 
are composed of muscular structure, by the spasmodic action of 
which the healing process may be supposed to be constantly inter- 
rupted, and the tendency to suppuration in an equal degree promoted. 
To avoid this evil, the quilled suture was invented by the old sur- 
geons, before the time of Dionis, by means of which the opposing 
surfaces were brought into contact at some little distance below the 
outer edge. But it is an inefficient antidote to the evil, by reason 
of its possessing so limited an influence on the wound below it, unless 
it implicate the entire surface. The object can only be efficiently 
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attained by the force of external pressure, carefully applied to the 
skin at a distance beyond the wound. The immediate agent em- 
ployed is either soft lint of folded, or what is termed by the French 
school, cliarpie, or masses of soft cotton wool. The pressure should 
be large and wide, not necessarily limited to the size of the cavity, 
but extending beyond it, on all sides. 

When the edges of a wound can be readily brought ton-ether with- 
out effort or stretching, and are well supported by the parts underneath 
and the expanse of surface is considerable on both sides such as occurs 
in wounds on the surface of the trunk, thigh, or neck, good adhesive 
plaster will render the resort to sutures unnecessary ; but it must be 
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good ; it should be recently made, and, unless in cold weather, it 
should adhere to the surface without the application of heat. One 
broad strip should pass across the middle of the wound, and extend 
some inches beyond it, in each direction, care being taken, on apply- 
ing it, to adjust the edges of the wound together. The remaining 
strips may be narrower, unless the wound be a very large one ; but 
it is better to leave two or three small intervals between the strips 
for the oozing of blood or other discharge. The wound should not 
be overloaded with plaster, which is required for no other purpose 
than that of keeping its edges in contact, and to this end one thick- 
ness of good plaster will suffice. 

When the edges are brought together with an effort, and the 
surface below cannot afford an entire support to the flaps, as in am- 
putations, we have recourse to sutures, as also when the flaps are 
very loose, and not easily adjusted to each other ; sutures also are 
quite requisite where two or three flaps are brought to meet in a 
point. This we occasionally find in Taliacotian operations. After 
all operations, except those on the face, and the exposed parts of the 
neck and chest in women, the bringing into a general contact of the 
opposite surfaces is all that is required. Of the above exceptions I 
shall speak more at length hereafter. 

In wounds of the trunk and limbs, and also in amputations, two 
or three sutures are sufficient ; the intervals may be two inches or 
more in length, and these intervals should be occupied by plaster. 
The precision and exactness of the union, and the breadth of the 
cicatrix, are comparatively of little moment, and yet some care should 
be bestowed that the apposition of the two surfaces be tolerably 
perfect. The only excuse for negligence in carefully adapting the 
two surfaces together, is obtained from the fact of the time that 
will be occupied in healing the wound, even under favorable circum- 
stances, which the partial healing by granulations on the surface 
will but slightly prolong. 

There are various forms of sutures employed in surgery. The 
office of a suture is that of ensuring a perfect contact of two oppos- 
ing edges. The form of suture employed will, however, depend 
on the nature of the edges, the depth of the wound, &c. ; for, as has 
been already observed, it is needless to attempt the approximation 
of the upper edges of a wound, unless the deeper parts and base are 
also retained in precise contact. 

" The uninterrupted suture" is applied by uninterrupted sewing, 
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one continuous thread being passed through the opposite edges of the 
wound, and drawn tight. It is a coarse and painful agent, and 

possesses this decided objection, thai when divided in any part, the 
whole becomes loose, and is no longer serviceable in any part. Hie 
common, or interrupted suture, is a great improvement upon it, be- 
cause the degree of tension of each part can be regulated, or par- 
tially removed at will. The necessity of watching each part of a 
wound in the progress of union renders it very necessary that we 
retain full command of the individual sutures, some of which may 
require early, others later, removal. This important object is pre- 
cluded by the use of the " uninterrupted suture," which is rarely 
resorted to in the practice of eminent men, whether in England or 
on the Continent. It is, however, occasionally employed in wounds 
of the intestines. In the common or interrupted suture, the thick- 
ness of the thread employed is determined by that of the substance 
intended to be brought into contact, and the force requisite to effect 
this object. We cannot rely on the efficiency of a fine thread if 
force be required, because the thread would cut itself out by absorp- 
tion, and the employment of a coarse thread would be equally ill- 
selected for a small wound, requiring an exact contact. It appears 
to me unnecessary to dwell on this subject, or to attempt to lay 
down any precise rule. I content myself with enforcing the prin- 
ciple, that the opposite surfaces of a wound must be brought into 
absolute contact, and that we cannot safely rely on the aid of any 
but a thick suture for a deep wound, by which the edges are well 
supported, and which suture would be most unsuitable to a wound 
through the skin, requiring a neat and perfect adjustment. 

The "glover's suture" corresponds to that form of stitch employed 
by sempstresses, which is termed "herring-bone." It is rarely or 
never employed on the living body, being reserved exclusively for the 
arcana of the dead-house, where it is highly serviceable, and from 
which we obtain no testimony to any objections that might otherwise 
be urged against it. 

I know no objection, commensurate with their value, to the appli- 
cation of sutures, in any part of the body, whether on the head 
trunk, or limbs, nor to their including any structure, whether cuta- 
neous, cellular, fibrous, or even muscular. They are certainly of 
little value when employed to retain in apposition a transverse cut 
through a muscle, unless the muscle be thoroughly relaxed. I am 
aware that some eminent members of our profession entertain an 
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objection to the application of sutures on the scalp, and, perhaps, it 
is fortunate that the nature of the wounds in the region is such as 
to enable us to resort to the use of plaster with equal advantage. I 
cannot say that my experience justifies this apprehension. I have 
repeatedly employed them in every form of scalp wound. 

Wounds on the face, in both sexes, or on the neck or upper part 
of the chest, in women, require more consideration. The duty of 
the surgeon consists in exercising his best art in concealing deform- 
ity; and it should not be forgotten that in the face, the seat of 
expression, the slightest defect or deformity becomes apparent to 
common observation. It is within the range of our art to unite a 
small wound with such precision as to escape detection ; but the 
manipulation must be perfect, and the care the greatest that can 
be bestowed upon the case. 

Fig. 7. 




Young persons, some years under puberty, possess this advantage, 
that scars from wounds occasionally wear away, and at sixteen or 
seventeen years of age, they are often obliterated. Many years ago, 
a young girl was brought into St. Bartholomew's Hospital, who had 
been bitten by a dog about the face, neck, and extremities. The dog, 
in full conclave of the medical staff, was deemed rabid, and the parts 
were all excised, partly by the late Mr. Earle, and partly by myself. 
Each wound was carefully dressed. The girl recovered and became 
a nurse in the ward. Five years afterwards I examined her, and 
not a vestige of her wounds was apparent. If a scar be left on 
the face consequent on an operation, or on the surgical management 
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of any clean wound, the blame -will generally, and often justly, rest 
on the surgeon. The wound .should be carefully freed from its blood, 
and rendered perfectly dry. The edges should then be brought in 
exact contact, if necessary, by the finest suture. This necessity will 
depend on the form of the wound, as well as on its situation ; for if 
in the angle of the nose, or in the immediate neighborhood of the 
mouth or eyelid, the efficient application of plaster will be made 
with difficulty. I employ, both in ordinary and in Taliacotian opera- 
tions, the finest needle, slightly curved at the point, with silk thread 
to correspond ; of these two or three may be introduced, or even 
more, should the length of the wound justify it. The puncture 
with the needle should be made at not more than a line's breadth 
from the edge of the wound, brought out in the wound, and again 
introduced, its point finally appearing at the same distance on the 
opposite side. All, or several of the sutures should be passed through 
the wound before any of them are tied. But intervals may yet 
remain between the threads, and, as before on the larger scale, so 
these intervals should be occupied by narrow strips of plaster, of 
which the best common adhesive plaster of our hospitals is prefer- 
able to any. Mr. Liston had a great predilection for isinglass plaster, 
but, in my opinion, it has positive demerits. It fails in giving the 
support obtained from the common adhesive plaster spread on linen. 
It certainly presents a very clean appearance, but it is required to be 

Fig. 8. 




fresh when used, for the important purpose of retaining together 
large surfaces, and is comparatively expensive for any other. I 
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can purchase no plaster superior to that used in St. Bartholomew's 
Hospital. Of this plaster two narrow strips should be cut, and 
warmed, if necessary, and each should be applied, by one-half of its 
length, to the opposite surfaces of the wound. When thoroughly 
adherent, the other ends of each strip should be drawn simultaneously, 
but slowly, across the fissure, and as soon as the edges are brought 
into perfect contact, and even draivn closely and pressed together, 
the plaster should be fixed on the skin beyond, and the object of 
perfect apposition is attained. There is no reason why this mode 
of applying the strips of plaster should not be adopted on all occa- 
sions in which it is desirable to effect an exact apposition. 

This union of the opposite sides of the wound will leave little or 
no cicatrix, if it progress favorably. The principle of this junction 
of two living surfaces is distinct from that of the " first intention," 
which is effected by the organization of interposed lymph, poured 
out by the vessels of each surface, for the express purpose of filling 
an interspace. Here there is no interspace, but vessels simply shoot 
across, and unite the two into one. The union by the first inten- 
tion is indirect ; this is immediate, being perfected in the course of 
twelve or eighteen hours. This process was first described by Mr. 
Paget, and to it he applies the term " primary adhesion."* I had 
often suspected this mode of healing, though I had never verified the 
fact, for it would seem impossible that lymph could be poured out 
between two surfaces forcibly brought into perfect apposition with 
each other. 

It is to be regretted that we have it not in our power more fre- 
quently to avail ourselves of this valuable principle, in the vis medi- 
catrix ; but there is no reason why we should not make the attempt, 
and from which no evil can, and much benefit may, arise. Talia- 
cotian operations, for obvious reasons, require the exercise of pecu- 
liar care and precision in the adjustment of their opposite surfaces, 
the further reference to which will be considered more at length 
under that subject. 

I have hitherto confined myself to remarks on the subject of clean 
wounds made with the knife ; but a different proceeding is often 
required in lacerated wounds, especially on the face, where it is 
obviously so necessary to make the attempt to restore the injured 
surface, as much as possible, to its natural appearance. The edges 

* See College Lectures, by James Paget, for 1849. 
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of such a wound, caused by violence, may be more or less jagged 
and irregular. In non-exposed parts of the body, the nature ol the 
union leaving, as it necessarily will do, a broad and irregular 
cicatrix, is of no moment, provided it be completed ; but when occur- 
ring on the face, it demands more attention, and every means should 
be resorted to, with the consent of the patient, or the parents, if in 
the case of a child, to unite the wound so effectually as to prevent 
the deformity of a future scar. The resources of operative surgery 
may very properly be resorted to in converting the ragged into a 
clean edge, which shall be made perfectly to correspond with the 
opposite one. 

The union of two ragged edges of a wound, however perfectly 
effected by the first intention, will leave a scar, by which the fea- 
tures of an otherwise beautiful face may be deformed for life. It is 
the duty of the surgeon to endeavor to prevent this evil by assimi- 
lating the wound as much as possible to that made by a clean cutting 
edge. To accomplish this, a portion of the skin should be sacri- 
ficed. As much should be cut away with a sharp knife as will get 
rid of the entire ragged portion of the wound, and continued until 
the opposite edges be capable of being brought into perfect appo- 
sition. The same necessity would apply to wounds infiltrated with 
dust, or dirt, or fine gravel, the presence of which would preclude 
the chance of union either by primary adhesion or by the first 
intention. All the integument so involved should be carefully re- 
moved with the knife or scissors ; almost however large the portion, 
for otherwise it will probably slough. If the dirt can be dissected 
from off' the inner surface of the skin, leaving the latter still forming 
its continuous surface with the surrounding integuments, it will be 
a great point gained ; but in the form of injury alluded to, the 
entire skin is generally more or less involved throughout its sub- 
stance. If so large a portion of skin has been removed as to render 
the approximation of the two surfaces difficult, if by the introduction 
of a suture, (for the use of the forceps for such a purpose is inad- 
missible,) a space remains between them, the two surfaces should 
be separated with a fine knife from the subcutaneous tissue, and 
converted into flaps, the extensibility of which will readily admit 
of their being brought into contact. The wound should be carefully 
cleaned, and the edges united by one, two, or three fine sutures, and 
their interstices occupied by yet finer silk, passed through with a 
needle not larger than the finest sewing needle, and somewhat 
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curved at the point. The former may include the entire substance 
of the integuments, while the latter, involving a depth of less than 
a line, should unite the opposite sides in the proportion of about 
four, five, or even six, to every inch. 

Lacerated wounds are often attended by extensive separation of 
the integuments, or the integument itself may be involved in the 
laceration, forming a large flap, infiltrated with dirt, and extensively 
separated from the surrounding skin. The question arises, what 
should be done with a flap so circumstanced ? Should it be entirely 
removed, or an attempt made to retain it ? If it be disorganized, 
or nearly so ; if the subjacent substance be also injured, and if the 
flap be nearly insulated, it should be removed, and the surrounding 
integuments brought forward by every means, to supply its place ; 
for it is better to remove integument that will in all probability die, 
than to leave it to slough. As a general principle, however, the 
integument is too valuable an agent in the economy to be disposed 
of, without good and sufficient reason, and, with the above exception, 
it should be invariably retained ; for, although a portion may slough, 
the vitality of the remainder will form a natural investment to the 
living parts beneath, and greatly abridge the duration of the healing 
process. Great care should be taken in effecting the closest appo- 
sition between it, and the structures beneath and around, and this is 
to be obtained by applying over the surface a quantity of soft lint, 
or other material, rolling the part pretty firmly with a calico roller, 
and uniting the flap as generally as possible with the healthy integu- 
ment around, by means of sutures. 

The after dressing of a wound resulting from a capital operation, 
is a subject of no slight importance to the issue of the case, and 
proportionate skill and care should be bestowed upon it. It is pre- 
sumed that every requisite attention has been paid to the comfort of 
the patient, both mentally and bodily, and that every source of irri- 
tation has been carefully avoided. As rest and perfect quietude 
are so indispensable to the healing process, some attention should be 
bestowed on the position of the patient while in bed ; the position 
being selected in reference not only to the comfort of the patient, 
but also to the necessities of the surgeon in dressing the wound. The 
first question relates to time ; under usual circumstances, of large 
wounds especially, as after amputation, two entire days may be allowed 
for union, before the wound is exposed ; but, although this rule may 
be generally resorted to as a safe guide, yet it is subject to modifica- 
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tions from sundry causes, of which the following are among the most 
prominent: 1st. Distension of the wound from hemorrhage during 
the first six hours after the patient has been placed in bed; or indeed 
discomfort from any local cause. 2d. Fetor perceptible through 
the dressings, a no infrequent indication during the height of summer. 
3d. The great probability that the process of healing, cither by 
primary union or by the first intention, has failed, often indicated 
by a tinge of inflammation on the edges of those parts of the Avound 
readily exposed to the eye. Either of the above conditions justifies 
dressing as early as the thirty-sixth hour, or even earlier, but as a 
general rule, forty-eight hours may be allowed to pass with safety, 
and in some cases, such as hare-lip or fissured palate, from four to 
ten days, or longer. 

For this secondary operation, every preparation should be care- 
fully made, and the most delicate manipulation employed by the 
surgeon. A good light should be insured, sponges, hot and cold water, 
plaster, already cut into strips, everything should be in a state of 
preparation as exact as though required for the operation itself. 
The wound should be partially exposed by the gradual removal of 
the old strips, which should be effected by raising each end from the 
skin, towards the centre, in order to prevent separation of any portion 
of the uniting wound by drawing it asunder, and detaching the new 
adhesion. If the old plaster adhere to the fine hair of the skin, it 
should be detached slowly by pressing the finger close along the 
line of its separation, and rather by pressing the skin from the plaster, 
than by drawing the plaster from the skin. It is often advisable to 
shave the fine hair thus involved, or to cover it permanently with 
plaster, at the time of the operation. As soon as a portion of the 
first plaster is removed, the surface should be washed, or rather 
bathed with tepid water, and a fresh strip should be applied, either 
in one breadth, or divided into two, and simultaneously applied in 
the manner already described. This will depend on the degree of 
dragging to which the wound is liable from position or other causes. 
Other portions of plaster may then be successively removed, and 
fresh plaster applied as before. 

Having alternately exposed piecemeal the entire surface, we shall 
be able to form a tolerably correct opinion as to its internal state, 
and to determine how far we can rely on the hope of union by the 
first intention. If its edges are pale, and not marked by a blush of 
inflammation, if the wound be free from pain, and dry, and not dis- 
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tended, and the margins do not separate and retract on removing the 
plaster, an important step towards its recovery has been taken, and 
the critical stage is passed. But if the converse of these conditions 
hold — if sanious fluid oozes from the cavity — if the margins be dis- 
colored with an inflammatory tinge, and separate on carefully removing 
their support — if the lead contained in the plaster be acted on by 
the sulphuretted hydrogen evolved from the wound, we have then 
too much reason to infer that the process of union has been arrested, 
or at best but partially effected. By this knowledge, which may 
always be attained with some certainty, the new dressing should be 
greatly modified. If, at the expiration of thirty-six or forty-eight 
hours, the wound present the characters above described, it is obvious 
that we cannot hope for early union, and certainly not for union by 
the first intention. Under these circumstances, the sutures should 
be removed, and the wound thoroughly cleaned by means of a current 
of warm water repeatedly squeezed from a sponge. Great care should 
be taken throughout the dressing to maintain whatever union has 
been effected, by retaining one or more pieces of plaster upon it. 

I have often heard the above inflammation of the surrounding 
skin referred to the presence of the sutures. I greatly doubt the 
soundness of the inference. The inflammatory condition of the skin 
is simply an indication of what is passing in the wound : for when 
the wound is shallow, or not very extensive, we do not so frequently 
observe that symptom, which is common enough in amputations, or 
in wounds made for the removal of large tumors. Moreover, we 
usually find the absence of union over the almost entire surface in 
such cases, which, if dependent on the sutures, would have failed to 
unite at the surface only. The sutures should be removed, the 
rather that they are no longer available to any useful purpose, and 
they may, and probably will, aggravate the evil already commenced. 
In this condition it is useless to attempt to bring the sides together 
with any hope beyond that of preventing further separation. The 
plaster becomes therefore a passive rather than an active agent, and 
its application may be limited to the extremities of the wound, the 
interval being occupied with water-dressing, or a light poultice of 
linseed, with which chloride of lime may be combined if the edges of 
the wound show any tendency to slough, and the fetor be positive. 
After the first dressing, whatever its condition, the wound will re- 
quire its repetition daily. 

One of the most remarkable relics of the barbarous surgery of the 
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past age is the universal employment of poultices, whether of bread 
or linseed meal. Indiscriminately used to all surfaces, whether 
exposed or otherwise, I believe there exists a formidable balance 
against them; but when carefully made and employed wit li dis- 
crimination, they are not without their advantages. What applica- 
tion could be selected productive of more discomfort to a wound than 
a large thick mass of half-dried linseed meal of the weight of from 
one to two pounds, and this upon an exposed and sensitive surface ; 
or similar masses of half-crumbled bread, which latter, emjdoyed on 
the surface of the person of a child, or even on that of an adult, 
almost invariably produces pustular eruption ? 

Poultices are objectionable on exposed surfaces, and more espe- 
cially when applied thick. They were most properly denounced by 
the late Mr. Liston, and exploded from his treatment ; and yet, 
when well timed, and well made, no kind of application is more 
suitable. Their employment should be restricted to the outer skin, 
or occasionally to healthy granulations. They should be made light, 
smoothly spread, and if a small quantity of any simple unctuous 
substance, such as oil or lard, be combined with them, no material 
is more efficacious in maintaining a uniformity of temperature of 
the surface, or is more cleanly in its operation, than a linseed 
poultice. But they are often unsuitable to a raw surface, or even 
to a raw edge. As a dressing to an ulcer, or to most forms of open 
wounds, they are less efficacious than the water dressing, made by 
the application of wet lint or linen, the moisture of which is retained 
by a covering of oiled silk. They are inferior to raw cotton as a 
dressing in small or large sloughs, such as those occurring in bed- 
ridden people. But as an application to an advancing or a discharg- 
ing abscess, or to a painful joint, as employed by Mr. Abernethy, 
they have, in my opinion, no superior. The idea formerly prevail- 
ing, that they possessed stimulating properties, and the vulgar 
notion, that they exert a drawing power employed for the purpose 
of bringing a foreign body to the surface, is long since exploded by 
all reflecting men. 

In cases of fetid wounds, we occasionally resort to the addition 
of carbonaceous matter ; such as powdered charcoal, combined with 
bread-crumb, or yeast, carrot, &c. I have no great faith in their 
value, but I believe they are occasionally found serviceable and 
certainly possess a claim to notice, as being retained in the practice 
of eminent members of our profession. 
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When an abscess under the skin has reached its period of ma- 
turity, the matter should ordinarily be evacuated, either by puncture 
or by incision. The selection of the one or the other of these two 
modes will depend on the size of the abscess, on its degree of 
maturity, and on the constitution of the patient. The difference 
between the two modes of operating consists, in the first, that of 
withdrawing the instrument employed through the orifice by which 
it was inserted; and in the second, that of enlarging the wound 
beyond the breadth of the instrument, by incising the wall of the 
abscess to a greater or less extent. If the abscess be large, it is 
highly probable that the process of suppuration will continue after 
the matter has been removed ; therefore, it is not expedient to 
rely on a mere puncture, unless with a very broad instrument, 
lest the outer wound close, and a second opening become necessary. 
If, in the case of large abscesses of a chronic form, we evacuate 
the contents, or a portion of the contents, the incision should be 
only sufficiently large to permit the contents to pass through, and 
the wound should be carefully united. 

In every common phlegmonous abscess of the subcutaneous tissue, 
there exists a stage of progress towards its consummation, a stage 
of maturity, and a stage of absorption of the material composing 
the walls of the abscess next the skin. If the matter be evacuated 
during the first stage, the suppurative action is not exhausted, the 
outer wound will readily heal, and the suppurative process will 
continue uninterrupted. The period of maturity of the abscess is, 
by this untimely operation, postponed probably for some days, in 
consequence of the cyst having been partially relieved of its con- 
tents. This is the general history of small abscesses, which, 
having been ineffectually punctured by patients themselves, and 
relieved for the moment, regain their former energy, and ultimately 
demand the aid of the surgeon for their permanent cure. 

The third stage is characterized by thinning of the cutaneous wall, 
which, congested with blood, becomes every day less amenable to the 
healing process, and if the abscess has long passed its period of 
maturity, the integument when divided will shrink, or become ab- 
sorbed, and an ulcer will succeed. This also is the history of the 
frequent extensive ulcerations in the groin, found in the venereal 
wards of our hospitals, in which either the abscess has been brought 
to a crisis at too late a stage for the recovery of the integuments, or 
has been allowed to burst through the attenuated skin, without the 
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aid of the knife. In this latter stage, an incision, large in propor- 
tion to the size of the abscess, should be made along its long axis. 
Of late years the vertical direction is recommended for division of 
abscesses in the groin, although the axis be transverse. This prac- 
tice is, I believe, universally adopted by Mr. Lawrence. 

The second stage occupies but a brief interval, and is character- 
ized by severe pain, fullness, and discoloration of the skin increas- 
ing up to the centre. If the health be vigorous, and the constitu- 
tion sound, and the precise day or even hour well selected, a simple 
puncture, that will permit the escape of its entire contents, will 
generally suffice for the cure. For a mere puncture, a large com- 
mon lancet may be employed ; for an incision, which is much more 
frequently required, either a fine straight knife, or an abscess-lancet 
is preferable. The point of the instrument should be introduced at 
half the length of the projected incision from the centre, and carried 
rapidly across to a corresponding point on the opposite side. When 
the wound is small, it is generally desirable to introduce a few 
threads of lint into the cavity, to prevent its union by the first in- 
tention, and by which a second operation may be rendered neces- 
sary. Collections of matter occurring in weakened constitutions 
should be generally opened early, to prevent the abscess degenerating 
into an ulcer, the frequent consequence of thinning of the entire 
cutaneous wall from the absence of sufficient power to make it 
point. 

Associated with the subject of simple wounds, and the necessity 
of arresting hemorrhage, is that of ligatures, on the nature of which 
some few remarks appear to me necessary. 

The experiments of Dr. Jones have long since proved that liga- 
tures employed for tying arteries, whether applied in the course of 
an artery or on open vessels, divided in operations, should be firm, 
round, and unyielding. They should be sufficiently strong to permit 
a force of tension requisite to cut through the two internal coats of 
the vessel and something more ; for as it is impossible to regulate 
with exactness the force of tension required, which is always a 
little exceeded by the hand, so the ligature should possess such 
strength as will give confidence to the surgeon in applying it, but 
beyond this point strength is needless. There is no comparison be- 
tween the force required to cut the internal coats of any artery, 
large or small, and that which the hand may exert on such occasions 
as compel the putting forth its entire power. 
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The value of a ligature, therefore, is not enhanced hy its power of 
resistance to our strongest efforts to break it ; for such a force can 
answer no useful purpose when applying a ligature around a wounded 
vessel, where the sensation of yielding of the coats is all that is 
wanted, and all effort beyond this, waste of power. Want of streno-th 
may always be supplied by the dexterity of the hand applying them, 
on the principle that the shorter the part of the ligature between 
the fingers, the greater its resistibility. 

In applying a ligature on a vessel, the thumbs should be pressed 
downwards on the thread closely in contact with the artery, and 
little more than the diameter of the vessel should interpose between 
them. When the first half of the knot is tied, the act should be 
accompanied with a slight sawing movement of the hand, to insure 
the fullest degree of tension. 

If the two thumbs, brought into contact at the knuckles, be applied 
on the thread close to the knot, and the small lateral movement 
above alluded to be adopted, the two internal coats will be divided 
with a very slight exertion of power by the hand, and this is all that 
is required. If necessary, the first half of the knot formed by a 
simple crossing of the ligature should be retained with a pair of 
fine forceps, to prevent its slipping ; but when the ligature is wet, 
this seldom occurs, and the knot should be then completed. If it 
be intended to close the wound, in the hope of union by the first 
intention, one end of the ligature should be cut close to the vessel, 
and the other drawn through the outer wound. If this attempt be 
hopeless, and the wound be left to granulate, the two ends may be 
cut close to the vessel. 

Connected also with the subject of wounds, and incidental to the 
occurrence of local injury, whether the result of accident or of sur- 
gical operation, is that of tetanus. Tetanus is an affection of the 
nervous system, in which the muscular frame becomes the seat, first, 
of spasm, and, secondly, of permanent and painful contraction. 
This horrible disease manifests, itself by a sense of stiffness in the 
muscles of the jaw, which is occasionally mistaken for rheumatism. 
As it advances, the muscles of the back of the neck, back, chest, 
abdomen, and, finally, the extremities, become involved in one uni- 
versal cramp. Each muscle is raised into a hard, rigid swelling ; 
fixing the body immovably, and producing excruciating pain. Hour 
after hour but adds to the extent of the parts involved, and to the 
intensity of the disease, till death puts an end to the patient's suf- 
5 
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fering. This crisis occurs on or about the third or fourth day from 
its first appearance. In some cases, and not the least severe, the 
spasm is nearly confined to the head and trunk, the extremities 
being left tolerably free. 

Occasionally we find Btrange and unaccountable remissions of the 
symptoms; and patients have been known to rise up from bed, 
believing the disease to have left them. But it is rarely that tetanus 
ends but with the death of the affected person ; though, like some 
other affections of the nervous system, a temporary but most decep- 
tive lull of all the symptoms is followed by their sudden recurrence, 
and death ends the struggle. 

Every remedy that ingenuity could devise has been more or less 
fruitlessly applied to arrest the progress of this fatal malady. De- 
pletives of all kinds, purgatives, narcotics, antispasmodics, sedatives, 
counter-irritants, all have failed. Here and there a case of partial 
success, and even of complete recovery, gives a temporary eclat to a 
new remedy. Of all these agents, perhaps opium is the best, but it 
must be administered freely, and without fear. The largest doses 
alone afford any chance of benefit. To trace the already well-trod- 
den ground of past experiment, is to trifle with human life, and to 
exhibit a pusillanimity of conduct unworthy a profession that daily 
enters into the contest with death. Better that the patient die 
under opium than under tetanus. I have recently witnessed the 
dying pangs of a fine young officer, who, in taking a loaded horse- 
pistol from his carpet-bag, accidentally struck the trigger, and the 
ball passed through his hand. I removed the third finger and meta- 
carpal bone. The wound progressed well, and was rapidly healing 
with florid and healthy granulations, when, as late as the twelfth day, 
tetanus appeared, with spasm occurring about every minute, in the 
right serratus magnus muscle, and pain around the origin of the 
diaphragm. The disease had existed, though slightly, for twenty- 
four hours, when I was called to him. In conjunction with Mr. 
Lobb, I ordered him forty drops of laudanum every two hours and 
the pain remitted. In six hours it returned with more violence in 
the same regions. His pulse was 130 ; his countenance betokened 
intense suffering ; his breathing was rapid, and he sweated profusely. 
I ordered him chloroform occasionally through the night. This 
agent was administered twice, and each time with great temporary 
relief. On the following morning, he was yet more suffering ; pulse 
140 ; jaw fixed, but not closed. Intense pain in the chest and back 
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of the neck. I administered chloroform, and requested it might be 
used continuously till the hour of our next visit. The instant he 
was brought under its influence, he sank back into a tranquil sleep, 
and his pulse and breathing fell to their natural standard. He 
appeared perfectly free from disease. In this condition, constantly 
plied with chloroform, he remained, without the intermission of a 
moment's suffering, for six hours and a half. The instant he awoke 
the enemy was at hand, and he screamed with agony. He had an 
enema of turpentine, and his back was blistered. At the imprudent 
request of an attendant, he put out his tongue, and the jaw closed 
upon it, and would have severed it in two, but for our assistance in 
wedging the teeth asunder with the handle of a spoon, the first 
instrument at hand. His death was now certain, and I resolved he 
should die under chloroform, which was again administered for 
thirteen hours without remission ! The drug then failed us ; he 
became so tolerant of its action, or, perhaps, his sufferings were so 
great, that the pains gained the ascendant, and he died in torture in 
forty-two hours. 

In this case, I think I may be said to have fairly tested the merit 
of aneesthetic agents, which are invaluable in their power to arrest 
suffering, but possess not the slightest power in contending against 
the disease itself. Should another case occur to me, I should be 
disposed to apply the actual cautery freely under chloroform, along 
two-thirds of the length of the spine. I had no hope of benefit from 
amputation of the arm, though I learn that Mr. Bransby Cooper 
has amputated with advantage. The question might have been raised 
had I seen this patient at the date of the first symptoms, which ad- 
vanced very slowly for the first thirty-six hours. Of one thing I feel 
very certain, that the administration of any agent that promotes 
weakness ministers to the disease. 
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CHAPTER III. 
ON DISLOCATIONS. 

OBJECTIONABLE NOMENCLATURE EMPLOYED IN REFERENCE TO DISLOCA- 
TIONS. — PRINCIPLES OP REDUCTION. — INFLUENCE OF MUSCLES IN PRE- 
VENTING REDUCTION. — INFLUENCE OF MUSCLES IN EFFECTING REDUCTION. 
— COMPLETE AND PARTIAL DISLOCATIONS. — EARLY REDUCTION MOST REA- 
DILY EFFECTED. — PERIOD AT WHICH REDUCTION MAY BE ATTEMPTED IN 
OLD DISLOCATIONS : 1. INORGANIC CONTRACTION OF MUSCLES. — 2. FIBROUS 
ADHESIONS. — 3. FIBROUS SUBSTANCE OCCUPYING SOCKET. — GRADUAL EX- 
TENSION. — APPLICATION OF AGENTS OF EXTENSION. — OBJECTIONS TO AP- 
PLICATION OF EXTENDING FORCE TO THE DISLOCATED BONE. — EVIDENCE 
OF REDUCTION. — SPECIAL DISLOCATIONS. — DISLOCATION WITH FRACTURE. 

By the term dislocation, is understood a displacement by violence 
of any part of the osseous components of a joint from the remainder. 
The word, however, is illogically, but too frequently applied to the 
joint itself, and the only justification of its use would be a displace- 
ment of the entire joint in relation to the rest of the skeleton. 
Thus we speak of dislocation of the ankle, instead of that of the 
foot ; dislocation of the elbow, instead of that of the ulna or radius. 
The shoulder-joint, for example, is composed of the humerus and 
scapula. If we employ the term "dislocation of the shoulder," we 
should mean dislocation of both bones from the chest, but we do 
intend to express simple displacement of the humerus from the 
scapula. The objections to this false nomenclature are greater than 
the nature and objects of this work admit of the further exposition. 
A joint is the seat of dislocation, when any of its bones are sepa- 
rated from the rest by displacement ; and looking alone to the cause 
of the injury thus sustained, we are justified in applying the term 
dislocation to the bone only that is displaced, viz., that which is the 
more remote from the trunk. Dislocation of the foot is the result 
of violence directed against the foot itself, and not against the leg. 
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Dislocation of the humerus is the result of violence directed against 
the arm, and not against the scapula. 

A good knowledge of the subject of dislocations should be pos- 
sessed by every surgeon, for there is no accident, the ill management 
of which more frequently leads to discontent and litigation than 
this. Although the symptoms of the majority of dislocations are 
palpable, and cannot be mistaken by a person of average observa- 
tion, yet many are very obscure and intricate in their signs, and re- 
quire long study and careful examination, before a decided opinion 
can be formed as to their nature. No surgeon is exempt from this 
responsibility, and in order to facilitate his decision, the bones of 
the extremities at least should form a part of the apparatus of his 
surgery ; a glance at which once or twice in the course of every year 
would prove not unprofitable. 

Before proceeding to the description of dislocations in detail, I am 
desirous of commenting briefly on the subject of the principles which 
ought to guide our management, and in which I propose to combat 
certain opinions, and a generally adopted practice, that, in my judg- 
ment, are erroneous. 

The affected bone is dislocated from its socket, generally, in 
consequence of the violence of a blow it has experienced. It 
remains dislocated, in consequence of the tension of the muscles 
inserted into it, which become the subject of a passive contraction. 
This state continues, so long as the limb remains undisturbed by the 
efforts of the surgeon to reduce it. But no sooner is the attempt 
made to elongate the limb than the same muscles, one and all, start 
into sudden and positive contraction, as though for the express pur- 
pose of preventing the descent of the bone. In this unequal strug- 
gle, they contend against the yet more powerful agents of traction 
by pulleys, yielding their ground inch by inch, till the bone is re- 
stored to its normal position, when they retire from the contest, and 
instantly resume their former state of repose. In the case of the 
dislocation of a large bone, the power exerted by the muscles, in 
order to retain it in its false position, is enormous, as may be readily 
inferred from the force employed to counteract them ; and this force 
is also continuous throughout the whole period of the attempt at 
reduction ; their contractile power becoming probably greater as the 
bone descends, and approaches the range of the ordinary contracti- 
lity of its muscles. 

It does not appear very reasonable to suppose that a force like 
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that employed to reduce a bone, fixed by some of the largest mus- 
cles in the body, and often reaching that of several hundred weight, 
could be diverted from its straight line to any useful purpose by 
the mechanical pressure of the hand, or even rotated by the unas. 
sisted effort of one, or even of two, persons. Yet surgeons often 
take credit to themselves for reducing the bone by such manoeuvres ; 
such as rotating the femur inwards, after extension of the limb, for 
the purpose of raising the head of the bone into its socket, or raising 
the head of the humerus in like manner, in dislocation of that bone 
downwards, into the axilla. An experience of tAventy-five years of 
every variety of dislocation, in St. Bartholomew's Hospital and else- 
where, long since taught me the futility of such attempts, and I am 
strongly of opinion that the apparent success which occasionally, 
though rarely, attends them, is due to accident alone. If the head 
of the femur, for example, be drawn down insufficiently, so that it 
rests on the outer margin of the brim of the acetabulum, it cannot 
be pushed over this margin into the socket by any act of manipula- 
tion, for additional extension is still required; whereas, if it has 
reached the requisite point, it will be instantly reduced by its own 
muscles. 

I have repeatedly inquired of the most experienced surgeons in 
the metropolis, how frequently they had witnessed the successful 
result of such attempts to replace the bone in its position. The 
answer has been invariably such as to justify me in adopting the 
principle I wish to urge on the attention of the reader, viz., that the 
immediate act of reduction is effected by the muscles, and by them 
alone. Remove the obstacle, bring the bone downwards, and the 
socket will receive it with avidity, by the agency of its own muscles, 
which it would appear are more powerful in a good than in a bad 
cause, and which now contend more successfully against the extending 
force employed, even at its highest degree of traction. Such is the 
result of my observation. I have rarely witnessed an act of success- 
ful interference by a bystander, whereas I can bear my testimony to 
upwards of a hundred ingenious, though futile, attempts to enhance 
the value of simple extension by side-towels, lateral girds, violent 
twistings of the limb, and sudden cessation of the extending force ; 
formerly most agonizing aggravations of the sufferings of the patient, 
and all to no purpose, because the extension is either misapplied, or 
is insufficient to such necessary elongation as can alone overcome the 
obstacle to the reduction. 
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The occasional occurrence of difficulty from the obstruction of a 
muscle or tendon, which has become twisted from its position, and 
has prevented the return of the head of the dislocated bone into its 
socket, is an exception, and an infrequent one, to the above rule; 
and it cannot be denied that success does not invariably attend the 
best made efforts at reduction, and that the obscure and mysterious 
cause of this difficulty remains for ever unsolved, however perfect 
may be our knowledge of the anatomy of the parts involved in the 
dislocation. 

In the endeavor to reduce a dislocation, the line of traction should 
hold reference, less to that of the socket, or surface from which 
the bone has been displaced, than to the more important purpose of 
easing it from the surface on which it has lodged. For example, 
the rim of the glenoid cavity, in dislocation of the humerus, presents 
an obstacle to the extension of the bone in the immediate line of 
that cavity ; but if the bone be drawn off it, by extension made in any 
oblique direction, the instant this ridge is passed, the head will rush 
back into its natural cavity. So, also, in dislocations of the femur 
on the dorsum ilii, we do not attempt to draw the bone in a direct 
line with the acetabulum, but we carry it below, round its back and 
elevated margin, and no sooner does it reach the lower part of the 
rim, which is much less prominent than the upper and back part, 
than the muscles immediately restore it to its socket. The same 
rule holds in dislocation of the ulna and radius backwards, at the 
elbow-joint. I believe the exact line of extension to be much more 
readily determined, and in truth a less important subject of considera- 
tion, than it is generally deemed. I believe that if we bring the bone 
sufficiently downwards, and place it in the neighborhood of the articu- 
lation, the muscles will replace it with as much ease as that which 
originally dislocated it. 

The bone appears, as it were, sucked violently into the socket, even 
at the instant of its sustaining the greatest force of extension. Then 
is it that the muscles, acting with one accord, set at naught the ex- 
tending power, and complete the work of reduction, in defiance of 
all the agents employed at the moment to prevent it. I consider 
that the muscles are the immediate agents of reduction, and not 
the surgeon, whose entire duty consists in placing the bone in a 
position to give them the opportunity of displaying this harmony 
of action, and of exercising a power even beyond that of the me- 
chanical agents of extension. It is this power that succeeds in 
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forcibly drawing backwards the head of the femur into its cavity, 
when it has fairly reached the rim of the acetabulum, notwithstand- 
ing the force employed at that instant in extending it. In the 
examples of the larger dislocations, I place no reliance on any of the 
above-mentioned efforts of manipulation, but depend, almost entirely, 
on the act of simple extension, in the fullest confidence of the dis- 
position of the joint to right itself if the obstacles be removed. 
Mr. Vincent, the late senior surgeon to Bartholomew's Hospital, in 
his work on "Surgical Practice," takes the same view of this sub- 
ject. He says, " The object to be aimed at is to bring, as perfectly 
as can be, the head in that situation in which the muscles can all, 
with one consentaneous act, draw the bone into its place in the 
socket." 

A dislocation, in surgical language, may be partial or complete ; 
that is to say, that in articulations presenting an approach to a flat 
surface, such as the condyle of the lower jaw with its cavity, the 
lower end of the tibia with the astragalus, and all the arthrodial 
joints, such as those of the carpus and tarsus, the displacement may 
be more or less complete. Of this equivocal form of injury, no 
better example need be cited than that of the ankle-joint, in which 
the foot may be thrown out of its relation with the tibia so slightly 
that the opinion as to the actual occurrence of displacement shall 
obtain the tardy affirmative of at least one-third of the authorities 
viewing it, notwithstanding abundant collateral evidence of severe 
injury. In considering this subject, we should not restrict our 
observation to the imperfect adaptation of the new surface to each 
other, but extend it to the muscular power which retains them in 
their new position. These muscles are actuated by every motive 
to prevent the slightest movement of the limb. The agents of 
flexion and extension, being well balanced against each other, are 
now for the first time enlisted in the same cause, viz., that of fixing 
the foot, whatever its position, firmly against the tibia. The same 
observations will apply to the jaw, which may be dislocated on one 
side, and not on the other, and to other joints. It is remarkable 
how slight a degree of displacement of bones, having surfaces ill 
adapted to each other, may be maintained by the harmonious action 
of the muscles inserted into or beyond them. 

It is desirable that an attempt to reduce a dislocated bone be 
made as early as possible. The difficulty increases daily, by reason 
of the increasing inorganic contraction of the muscles engaged, and 
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after the expiration of some weeks, by the new fibrous adhesions 
which the dislocated bone acquires. But this difficulty should not be 
overcharged. It does appear probable, that an attempt at reduction, 
immediately consequent on a dislocation, takes the muscles by sur- 
prise, and the object is attained with a facility that does not reward, 
with equal success, the same means employed even a few hours 
afterwards. But, supposing this rare opportunity lost, I am doubtful 
whether the difficulty increases in any positive degree, day by day, 
for some time. I do not deny that the passive contraction of the 
muscles demands an increasing force of extension by the mechanical 
agents employed, but I consider the progress of this difficulty to be 
so slow as not to present any serious obstacle to the elongation of 
the limb by pulleys, or by similar agents, even though many days, or 
even weeks, have expired since the occurrence of the accident. 

It is impossible to lay down any positive rule with regard to the 
time beyond which an effort at reduction should not be made, unless 
we carry the question at once into a period of nine months* or a 
year or more ; because, although our success may be improbable, the 
attempt is worth making, provided it be carried into effect with 
discretion, and it is very rarely that injury is sustained by the at- 
tempt, however powerful or long continued ; indeed, it is often fol- 
lowed by increased freedom of movement afterwards. Sir A. Cooper 
objects to the efforts being made to reduce dislocations of long stand- 
ing, and he has endeavored to define the period at which the attempt 
may be made. He gives two months to the humerus, and three 
months to the femur. It would appear that the increase of dif- 
ficulty in the attempt to reduce a bone dislocated three or four 
months arises rather from the increase of strength and firmness of 
the fibrous adhesions formed around the end of the dislocated bone, 
than from the condition of the muscles, which have probably attained 
their fullest degree of inorganic contraction, and have become partly 
absorbed at the expiration of two months. 

There is, indeed, another obstacle to which I think an unreal im- 
portance is attached, viz., that of the residue of the joint becoming 
filled with a new growth. Nor do I understand how any soft, fibrous 
substance would prevent the return of the dislocated bono. Its pre- 
sence might create pain, or might increase the liability to new dis- 
placement, but nothing more; and I hardly know how it can be 
employed as an argument against the attempt being made, for, if 
successful, why should it not be absorbed? Thus, Dupuytren speaks 
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of thickening of cartilages, as preventing complete apposition of 
the bones, when reduced. Of these three obstacles, the second pre- 
sents the greatest difficulty— that of fibrous growths connecting the 
bone to the structures around, but especially to the shaft of the bone, 
on which it rests. But these new growths are far less unyield- 
ing in their structure than are the ligaments torn asunder at the 
time of the original accident, and when we consider the sudden nature 
of the accident, and the gradual influence of the extending force 
employed to reduce the dislocation, we can readily conceive that 
the former was considerably less in degree than the power of ex- 
tension usually employed in reduction. To effect the complete 
laceration of these adhesions, the limb should be subjected, under 
the influence of chloroform, to powerful extension, and should be 
forcibly rotated in all directions. The pulleys may be employed 
as if for the purpose of reduction, and with considerable force. 
This effort should be followed by renewed rotation, under which 
the adhesions will be felt, and almost heard, to crack asunder. If 
the patient be exhausted, the attempt at reduction may be postponed 
till the following day. 

The second obstacle, that of the contraction of the muscle, should 
be met by patient persistence in extension. The extending power 
should be employed in the most gradual manner, occupying from 
half an h©ur to an hour, or longer ; the length of time to be deter- 
mined by the power of endurance of the patient, and to whom 
chloroform may be repeatedly administered during the progress of 
the attempt. Should the attempt fail, it may be repeated at the 
expiration of a week, for a second time ; and supposing these two 
efforts to have been conducted with skill and judgment, and prove 
equally unsuccessful, any further experiment will probably prove 
futile. By such means I have succeeded in reducing a dislocation 
of the humerus, after three months and some days escape from the 
glenoid cavity.* 

The immense experience of Sir Astley Cooper has failed to 
furnish a single case of serious injury consequent on the attempt 
to reduce any form of dislocation. He speaks, indeed, of con- 
tusions of the muscles, and lacerations of the skin, and insensibility 
of the arm ; but no instance of serious injury is recorded, to awaken 
fear or distrust in the mind of the operator, or to create an alarm 
lest the effort should prove seriously detrimental to his patient. 

* A report of the above case is given in the " Medical Times," for June, 1848. 
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In the operation for reducing recent^iislocations of the extremities, 
much of the success depends on the power of endurance of the 
patient, and this in its degree on the skilful adaptation of the agents 
of extension and counter-extension. Everything, therefore, depends 
on the good or ill management of the surgeon. The expression of 
suffering, -which often determines the duration of the attempt, is 
more frequently directed against the application of the extending 
force than against that region of the limb on which this force is 
intended to operate. Patients do not complain of the change in 
the position of the dislocated bone. Their outcries are especially 
referable to the opposite end of the bone, or the limb. If great 
care be bestowed on the application of these agents of extension, 
much more can be effected, and success will more generally attend 
the first attempt at reduction. 

In the case of large dislocations, such as the humerus, femur, and 
tibia, everything depends on good management. A well-planned 
attempt at reduction does not often fail. The anatomical knowledge 
of the surgeon, relative to the joint, should be perfect; the apparatus 
complete ; the immediate agents of extension and counter-extension 
deliberately and well applied ; the cord sufficiently strong to be 
beyond suspicion ; the staples firm; the material for protecting the 
skin against injury, whether consisting of wash-leather, caoutchouc, 
bandage, or linen, ample in quantity. 

The counter-extension should be first applied ; which, whether 
over the chest or pelvis, should be so adjusted as not to distort the 
person of the patient during the extension, or throw it into any 
irksome position ; for it must be recollected that when extension is 
made, the line between the two extreme points of attachment of the 
cords, which is composed partly of cord, partly of pulleys, and partly 
of the person of the patient, will be perfectly straight. The office 
of the agents of counter-extension is, generally speaking, that of 
fixing the bone from which we intend to draw, but not invariably so. 

The agents of extension should not be applied on the dislocated 
bone. That for the humerus should be placed around the wrist; 
that for the femur around the ankle, or at the extremity of each 
limb. In the case of the arm, from the large size of the biceps 
muscle, and the uncertain resistance afforded by the elbow-joint, 
the leather, or whatever other material be employed, is liable to 
slip over the joint, and negative the whole proceeding ; and binding 
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the elbow to a right angle occasions pain, by throwing the extending 
force on the forearm. This grievous error would justly attach 
discredit to the operator. But there remains a yet stronger reason 
against the application of the extending force to the upper arm ; 
viz., that, by so doing, we are in reality drawing the bone up by the 
pectoralis major and latissimus dorsi, while, through the medium of 
the triceps extensor muscle, we are drawing down the identical bone, 
from which we are making the most strenuous efforts to dislodge the 
head of the humerus. The same arguments as strictly apply to the 
other example above adverted to. If the agent of extension, in a 
case of dislocation of the femur, be applied above the knee, it is 
liable to slip over the knee-joint ; and the same objection holds with 
regard to the muscles, for we are in this case drawing violently on 
the rectus muscle, which is attached to the pelvis above. In the one 
case we are acting on the scapula, and in the other on the pelvis, 
both of which bones should remain passive, as regards extension. 

The patient should be reduced to a state of unconsciousness by the 
administration of chloroform, which supersedes the old and happily 
nearly obsolete practice of large venesections, or of prostration from 
tartar emetic. The operation is otherwise a very painful one, and 
fully justifies, if any operation can, the resort to this invaluable 
agent, employed under these circumstances, not merely for the 
purpose of subduing pain, but for that even more important end, of 
averting the opposition of the muscles engaged, and, as it were, 
lulling them into a condition of temporary sleep. It is difficult to 
calculate what proportion of the extending force is rendered unne- 
cessary by its aid. 

The extension should be made slowly, steadily, and uninterruptedly. 
The necessity for increased tension should be telegraphed by a nod 
to the assistant in charge of the pulleys. The surgeon in chief 
should stand at the head of the dislocated bone, one or both hands 
being applied to the limb continuously, throughout the entire opera- 
tion, lest the extension be continued after the bone has slipped 
silently into the socket. Every addition to the tension of the cords 
should be followed by the cessation of two or three minutes, in order 
to give the muscles time to relax spontaneously ; during which, the 
surgeon will examine the limb, from time to time, in order to deter- 
mine whether the bone is descending in the requisite line. Some 
force of pressure is required for this purpose, owing to the tension of 
the skin ; but still it should be done without giving pain, or unne- 
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cessarily bruising the surface. In this manner the operation may 
be continued for a period of from half to three-quarters of an hour 
or longer, to be determined either by the reduction of the bone, or 
by the suffering of the patient, supposing the effect of the chloroform 
to have ceased. The older the dislocation, the more gradual should 
be the effort, and the longer applied ; and I have often felt inclined, 
in obstinate or protracted cases, to continue a bearable degree of 
extension, for some hour or two, or even longer, in the hope that 
the muscles would yield to the unremitting and exhausting effect of 
continued tension upon them. I have no actual experience resulting 
from the application of this principle, but it appears reasonable, and 
may be safely adopted. 

The return of the bone into its cavity should be carefully noted 
by the surgeon. It is characterized by a slight shock given to the 
limb, which the patient himself is often the first person to note. It 
is occasionally, in the larger joints, attended by the palpable, and 
even the audible presence of a dull sound ; but it may almost inva- 
riably be felt by any attendant whose hand shall happen at the 
moment to be in contact with the limb. 

All the appliances should now be removed, and the patient placed 
carefully in bed, in such a position as will ensure to the affected 
joint the most perfect ease. The reparatory agents restore the limb 
to utility with wonderful celerity, when we consider the extent of 
the injury that occasionally appears, from the nature of the case, 
inevitable. 



DISLOCATION OF THE LOWER JAW. 

The articulation of the lower jaw is composed of the transversely 
elongated head of the bone, and the glenoid cavity of the temporal 
bone. Between the shallow socket of the latter and the head, is 
interposed an interarticular cartilage adapted to both surfaces, and 
also to that of the eminentia articularis, upon which the condyle can 
be drawn at will out of the socket by the external pterygoid muscle. 
The joint has but one, and that an external lateral ligament, 
although allied in structure to the principle of the ginglymoid 
joints, which have invariably two. The reason of this arrangement 
is found in the fact that the lower jaw, though a single bone, moves 
on two joints, of which the external lateral ligament of one side 
performs the functions of an internal lateral ligament of the other. 
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Both behind and on the inner side, the joint is bounded by bone, 
by which structure simple dislocation is rendered impossible in the 
inner, outer, or posterior direction. The joint is. so unprotected 
anteriorly, when the mouth is open, by the exposure of the condyle, 
that the slightest force applied at the moment will suffice to effect a 
displacement of the bone from the glenoid cavity, and bring it in 
contact with the posterior edge of the temporal muscle, against 
which it rests. 

The causes of this accident are almost invariably internal, and 
are rarely the consequence of external violence ; although such 
causes are recorded as occasionally producing it, such as violent 
efforts at extraction of a tooth. The immediate cause of dislocation 
of the lower jaw is sudden contraction, allied to spasm of the 
external pterygoid muscle. When the mouth is thrown open to an 
unusual degree, from whatever cause, whether in yawning, or laugh- 
ing, or in the effort to receive into its cavity a larger object than 
the separation of the teeth can admit without effort, the attach- 
ments of this muscle are elongated, in other words, it is stretched, 
and spasm follows, by which the head of the bone, close to which it 
is inserted, is drawn suddenly forwards with a degree of violence 
that carries it beyond the eminentia articularis, and the jaw is 
dislocated. The displacement may occur on one, or on both sides, 
but generally on both. Increased liability to this accident occurs in 
some persons who have a preternatural laxity of the ligaments, and 
in whom the movements of mastication produce a continued jarring 
noise, as though at every action of its muscles the interarticular 
cartilage was dislocated from its position. The muscles of mastica- 
tion are all preternaturally elongated. The severe pain Avhich 
attends dislocation of the jaw is attributable, I conceive, rather to 
the permanent extension exercised on the temporal, masseter, and 
internal pterygoid muscles, than on pressure of the nerves, as sup- 
posed by Boyer ; and I am the more readily inclined to doubt this 
explanation, because the pain is not confined to the situation of the 
nerves, but extends to aching of the temples, and over the whole of 
the region to which the muscles are attached. 

The symptoms of this form of dislocation are generally, but not 
invariably, detected without difficulty. I have, on more than one 
occasion, known them to be established' affirmatively only by very 
careful observation and inquiry. 

The mouth is thrown open, or rather the lower jaw is carried 
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downwards at the symphysis. The obliquity of its base is much 
greater than when the mouth is opened to its greatest limit in 
health. The cheeks and angles of the mouth are drawn tight. 
The orbicularis muscle, that expands the orifice of the mouth in the 
lateral direction, ceases to act freely; the saliva, the secretion of 
which is increased by the contact of the air, and by some irritation 
possibly conveyed to the parotid gland, flows copiously from the 
mouth. The masseter is tight, hard to the touch, and painful on 
pressure. The same remarks will apply to the internal pterygoid 
felt within the mouth. A depression is felt immediately in front of 
the tragus of the external ear, the situation of which, before the 
accident, was occupied by the condyle. The articulation of words 
is rendered exceedingly indistinct. Add to these, the important 
evidence, that the present condition occurred while the patient was 
in the perfect possession of the functions of the lower jaw, whether 
for speech or for mastication ; that it followed suddenly an act of 
yawning, or vociferous laughter, from which moment the jaw was 
fixed, and the mouth thrown open. These symptoms, usually so 
palpable on the occurrence of the accident, become, as Sir A. Cooper 
observes, less distinct in the course of a few days ; and probably at 
the expiration of a year or two, some degree of mobility of the jaw, 
as well as extension of the cheeks and lips, would return. 

The principle of reduction is very simple, the accomplishment by 
no means so, in the average of cases. It consists of making a lever 
of the dislocated bone, the force of power being applied to the 
symphysis at the chin ; the fulcrum is formed by the application of 
the two thumbs, well protected, and pressed on the last molar teeth, 
or, if absent, on the jaw itself; the weight is placed at the extremity 
of the bone and is represented by the contractile force of the muscles. 
This is the principle usually described ; but it is greatly deviated 
from in the act of reduction, for the thumbs, instead of being passive 
fulcra, become active agents of depression of the bone. To effect 
this, the patient should be seated on a low stool, or if above the 
average height, on the ground, and the head supported by a third 
person. The thumbs should be passed backwards as far as possible, 
in order to increase their distance from the power, and the chin 
grasped by the two hands. The jaw should now be forcibly depres- 
sed by the thumbs, and at the same moment the chin raised; and 
the head of the bone will, by this continued effort, pass backwards 
into the glenoid cavity, care being taken to remove the thumbs from 
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between the teeth on the instant of its reduction. If, instead of this 
usual proceeding, we employ two corks, or the handles of two table- 
knives, or pieces of wood as substitutes for the thumbs, then the 
principle of the lever is more perfectly effected, in the forcible effort 
to depress the angle of the bone by raising the symphysis. The 
former plan is the more simple, and though generally successful, 
requires considerable manual power in the operator. After the 
reduction, a bandage should be applied for the purpose of giving 
support to the jaw for a few days. (See Bandages.) 

DISLOCATION OF THE STERNAL END OF THE CLAVICLE. 

This articulation is not unlike in construction that of the jaw. 
The clavicle is fixed to the sternum by an anterior, superior, and 
posterior ligament, and the joint has an interarticular cartilage, with 
two synovial membranes. 

Dislocation is rare ; not because the mechanism of the joint is 
strong, but because the bone itself is weak, the external force being 
expended on its fracture, not on its dislocation. The cause is re- 
ferred to violence directed against the shoulder, generally in a fall. 
It occurs far more frequently forwards than backwards, and for this 
reason : that in falls forward, the force is expended on the arm, 
which is instinctively thrown out to break the fall. A severe blow 
on the shoulder, when drawn backwards on the chest, lacerates the 
ligaments, and the head of the clavicle is thrown on the sternum. 

The symptoms of this injury are indicated by immobility of the 
shoulder and upper arm ; and great disinclination on the part of the 
patient to move it in any direction ; by the approximation of the 
entire shoulder and arm to the mesial line of the body, as occurs in 
all injuries to the clavicle, which, as the radius of the upper extre- 
mity, affords freedom of movement to it only when entire and in 
health ; by the presence of a considerable tumor at the upper end 
and side of the sternum ; and by the head being drawn downwards 
for the instinctive purpose of relaxing the sterno-mastoid muscle. 

Dislocation backwards is a rare form of accident, of which I have 
seen but three examples, and all chronic. The cause is a blow on 
the shoulder when drawn forwards, or, what is more probable the 
sudden force of the sterno-mastoid muscle. Richerand mentions the 
case of a man who met with this accident, while leaning backwards 
to place a burden on a shelf behind him. 



DISLOCATION OF THE STERNAL END OF THE CLAVICLE. 81 

The symptoms are somewhat more difficult of diagnosis than 
those of the former accident. They consist in the obliquity of the 
line of the dislocated bone, as compared with its fellow ; the indis- 
position to move the upper arm or shoulder; the absence of the head 
from its natural position ; and the nature of the accident should 
also be taken into the calculation. I have never witnessed the diffi- 
culty of deglutition and respiration described by the old French 
surgeons as characteristic of this injury, nor can entire confidence 
be placed in the statements made on this subject. 

The principle of reduction is that of elongation of the clavicle, 
and may be attempted in either of two ways ; first, by extending 
the shoulder backwards ; and secondly, by extending it outwards. 
The first corresponds with the mode adopted to extend the clavicle 
in fracture of that bone. The patient being seated on a low stool, 
extension should be made by the two shoulders being drawn forcibly 
backwards, while the counter-extension is effected by placing the 
knee against the spine. This mode of extension is generally found 
sufficient to draw the head of the clavicle backwards into its cavity, 
when thrown forwards on the edge of the sternum ; but a greater 
effort, and more continuous extension, are requisite for the purpose of 
dislodging the bone from its situation, in dislocation of the head 
backwards. If this mode of extension be found insufficient, the 
patient should be placed in the sitting posture, and the trunk fixed, 
by means of a broad belt of sheeting drawn round the chest, and 
extension from the arm should be carried out in a straight line from 
the body, and drawn a little backwards or forwards, as the direction 
of the clavicle may determine. 

When the bone is reduced, a large pad of soft material, such as a 
pair of worsted stockings rolled up tightly, should be immediately 
placed in the axilla, and the arm brought to the side. By this 
means, permanent extension is maintained, and the escape of the 
bone prevented. The arm should be firmly bound to the body, the 
shoulder supported, and the clavicle fixed in the direction opposite 
to that in which it has been thrown by the accident. If dislocated 
forwards, a firm pad should be bound over the head of the bone. 
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DISLOCATION OF THE SCAPULA FROM THE ACROMIAL END 
OF THE CLAVICLE. 

This is an arthrodial joint, consisting of the adaptation of two 
plane surfaces, and fixed together by a superior and inferior liga- 
ment. 

The single dislocation to which it is usually subject is caused by 
a blow on the shoulder, by which the acromion process is forced in 
under the clavicle. The separation of the two bones is slight, 
owing to the tenacity of the coraco-acromion ligaments, which, being 
on the stretch, limit the degree of separation. The symptoms, as 
regard the arm, correspond with those attendant on the last form of 
dislocation. A small enlargement is apparent on the acromion, 
which should be carefully compared with the opposite side. 

The principle of reduction is also identical with that of dislocation 
of the sternal end of the bone. The shoulders should be drawn 
backwards, or the arm outwards, and slight pressure be made on the 
dislocated bone, which will pass into its position without much effort. 
To retain it in contact with the articular surface of the acromion, 
is always a difficulty. This end, however, will be attained by a firm 
compress on the articulation, full extension of the shoulder by means 
of a compress placed in the axilla, and elevation of the entire arm, 
which should be fixed to the side in a sling. A case is related in 
the sixteenth volume of the British and Foreign Review, of disloca- 
tion of the clavicle from the scapula, produced by the kick of a horse. 
The mode of reduction in this case would be nearly the same as the 
above — permanent extension by a pad in the axilla, but no elevation 
of the arm. 



DISLOCATION OF THE HUMERUS. 

The humerus is more frequently the subject of dislocation than 
any other bone in the body. This fact is due both to the utility, 
and to the great mobility of the upper extremity. In reference to 
the former, we must recollect that the arm is our only agent of 
defence ; that it guards the trunk against danger with an active 
and vigilant eye; that it protects us against blows, and falls, and 
violence of almost every kind, while its mobility is such as to carry 
it in all directions without effort, embracing in its extent of motion 
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nearly half a sphere. Its peculiar construction, no doubt, contri- 
butes its share to the liability ; for, though it is classed by common 
consent among the enarthroses, or ball-and-socket joints, the socket 
is so shallow as to admit little more than a third part of the nearly 
spherical head at one time. It is on this shallowness of the cavity 
that the mobility of the limb depends, to the depth of Which, indeed, 
a slight addition is made by the glenoidal ligament, which encircles 
it. The articulation is surrounded by a fibrous capsule, attached 
above to the exterior of the neck of the bone, and connected indefi- 
nitely to the shaft, below the cartilaginous surface on the head, 
where it is intermixed with the tendinous insertions of the muscles, 
which are here lost upon the bone. These muscles are the supra- 
spinatus and biceps above, the subscapulars on the inner side, the 
infra-spinatus, and teres minor, on the outer side, and the triceps 
below. An expansion of the tendons of the supra and infra-spinatus, 
teres minor, and subscapularis, tend materially to strengthen the 
fibrous capsule. The tendon of the biceps passes over the joint, 
entering a fissure or canal in the capsule, and in the bone below it, 
and the triceps behind is only in contact with the articulation when 
the arm is raised. A bony arch exists above the shoulder-joint, 
formed by the junction of the clavicle with the acromion process of 
the scapula. From this bony arch arises the deltoid muscle, which 
in its descent is thrown outward, by the head of the humerus, by 
which it may be said to be supported ; so that, in the normal condi- 
tion of the joint, the deltoid projects in a rounded form, the fibres 
of its origin being nearly horizontal. On the inner side of the 
shoulder-joint, the coracoid process of the scapula may be felt be- 
tween the deltoid and pectoralis major muscles, and over the joint 
extends the coraco-acromion ligament. The pectoralis major, arising 
from the clavicle, sternum, and fifth and sixth ribs, forms the ante- 
rior margin of the axilla. The general action of this muscle is that 
of approximating the arm, when extended, to the side ; but inasmuch 
as a large part of the muscle is placed below the level of the joint, 
this portion will tend, under some circumstances, to draw the head 
of the bone downwards. The same remark may be made with re- 
spect to the latissimus dorsi, which, connected with the lowest region 
of the back, will possess a similar power. 

I have given the above sketch of the general construction of the 
shoulder-joint, in order to recall to the reader's recollection the parts 
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involved in the dislocation of which it is the seat ; not with the idea 
of connecting with its structure the cause of them. 

The shoulder-joint is peculiarly liable to injury, not because the 
head is large and the socket shallow, or the ligaments weak, but 
rather because it is more exposed to injury than any other joint in 
the body. Its liabilities exist in a far greater degree from external 
than from internal causes. There is, perhaps, scarcely a joint in 
the body that could withstand the violence to which the shoulder- 
joint is occasionally subjected. It is more correct to say that this 
articulation is liable to violence, than that it is liable to displace- 
ment. What is the power of resistance of the human mechanism, 
in comparison with the mechanical force that may be brought to bear 
upon it ? Ligaments, tendons, muscles, form a very inefficient pro- 
tection against external force operating upon a joint; and it does 
appear to me a limited view of this subject, that which deems any 
given part free from danger, because nature has clothed it in a 
stronger mantle. The size and strength of the ligaments are suited 
to the daily wants of each part, and to the force of its muscular con- 
traction ; and under the best circumstances, they form but a limited 
protection against injury from mechanical force. 

Sir Astley Cooper, the highest authority who has written on this 
subject, divides dislocations of the humerus into four ; first, down- 
wards, into the cavity of the axilla; second, inwards, on the chest, 
with the head of the bone lying in contact with the ribs, at the ex- 
tremity, or on the inner side of the coracoid process, and resting 
on or under the edge of the pectoralis minor, in the subclavicular 
fossa ; third, backwards, on the dorsum of the scapula ; and, fourth, 
a partial dislocation, in which the head of the bone lies on the 
lower edge of the glenoid cavity. But this division, however cor- 
rectly it expresses the situation of the head of the bone, is, for 
reasons to be afterwards stated, not so valuable, in a practical point 
of view, as such a division would prove in the case of other joints ; 
first, because it does not infer a distinct difference in the direction 
of the force causing the injury ; and, secondly, that it does not, in 
any material respect, require a modification of the means resorted to 
in the attempt at restoration. This will not hold in the case of the 
hip-joint, for example, in which the position of the head of the bone 
is determined by the direction of the force dislocating it, and in 
which the attempt at reduction, that would be applicable in one 
form of dislocation, would be less so in another. In all these forms 
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of accident, the fibrous capsule is more or less lacerated, while the 
extent of injury sustained by the various muscles and tendons sur- 
rounding the joint, depends on the suddenness and the violence of 
the force that has effected it. 

When the head of the bone is thrown into the axilla, its most 
frequent form of displacement, it is probable that the tendon of the 
biceps escapes from the groove in the bone, by reason of the capsule 
which retains it being lacerated and loose, while the supra-spinatus 
muscle is painfully elongated. The upper fibres of the subscapularis 
will either be partially detached from the bone, or be similarly 
stretched. When the head of the humerus is thrown inwards on 
the chest, the same remark will apply to the infra-spinatus and 
teres minor ; and most especially are these two muscles liable to be 
detached from the bone, or lacerated, in the case of dislocation of 
the head backwards, in which it would appear almost necessary that 
the subscapularis also be torn asunder ; yet I do not believe that it 
is so. It is difficult, however, to obtain certain information on 
these points, from the infrequency of death consequent on recent 
injury ; but, considering the comparative slightness of the pain, 
when the head of the bone is out of the socket, so long as the 
arm is at rest, and the rapid progress patients make towards 
recovery after reduction, it may be doubted whether the injury 
sustained by the muscles around is so serious as has been generally 
represented. 

In considering the causes of dislocation of the humerus, we 
should always keep in view this remarkable feature in the construc- 
tion of the shoulder-joint, that it is formed by the head of the bone 
revolving in a movable, not a fixed, socket ; and however justly 
chargeable the ligaments of the articulation may be with weakness, 
the fact alone of its great mobility affords it a degree of indirect 
strength which more than compensates for their weakness ; and I 
conceive that the knowledge of this mobility is essential both to 
that of the nature of the cause of dislocation and to the principles 
on which the reduction should be attempted. 

The cause of dislocation of the humerus may be generally as- 
signed to a fall. It is quite possible that the head may be displaced 
from its socket inwards by a violent blow given to the olecranon, if 
the arm at the instant be thrown backwards ; but this cause, for 
obvious reasons, must be a rare one. At the instant of falling, the 
arm is thrown out from the body for protection, and should it meet, 
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in the act of falling, with any obstacle coming in contact with it, 
before the hand reaches the ground, or should the arm be so ex- 
tended as to reach the ground at the moment at which the shaft of 
the bone is placed at a very obtuse angle with the socket, the bone 
will be forced downwards through the capsule, and become dislo- 
cated. 

In the act of falling, the arm is mechanically thrown out, with- 
out calculating the obstacle it may first come in contact with. If a 
person be thrown down with violence, while standing sideways at 
some feet distant from the edge of a chair, and the extended arm be 
caught in the fall by the edge of the seat, about two-thirds of the 
way down the forearm, the whole weight of the body, superadded to 
the force of the impulse, bears upon the capsule of the shoulder- 
joint and its laceration is inevitable. We have here two forces 
meeting in the centre by a long and powerful leverage ; first, the 
arm, the remote end of which has a firm fulcrum on the chair ; and 
the second, the body, the impetus of which can have no possible 
interruption, and the whole force is expended on the capsule of the 
joint with a weight of many hundred pounds. It is not, therefore, 
surprising that the capsule yields to the force, and it would probably 
yield were it double or treble the natural thickness. 

This is the cause of the one primary dislocation of the humerus, 
by which the head of the bone is forced from its contact with the 
glenoid cavity. So long as a person lies in the position in which he 
fell, the dislocated bone remains in its situation below its socket. 
The subsequent position of the bone, whether in the axilla, under 
the pectoral muscle, or on the dorsum scapulae, depends on other 
circumstances, viz., its relation to the trunk, in the act of being 
raised; for, as it is very rare that the then elevated position of the 
arm be retained for a moment, the arm falls, and the fall of the 
arm, which constitutes some considerable addition to the primary 
accident, and is no doubt often the continuance of the original vio- 
lence, inasmuch as a person makes an immediate effort to rise, 
determines the future position of the head of the bone, and the 
name applied to the form of dislocation. Thus we speak of dislo- 
cation downwards, forwards, or backwards. 

It is by this secondary force that injury is sustained by the mus- 
cles around, and as that, though considerable, is materially less than 
the primary force of the fall, it is not surprising that patients so 
quickly recover the movements of the arm. This is the only divi- 
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sion of primary and secondary dislocation of the humerus that I 
am acquainted with ; and I quite agree with Mr. Pott and Sir Astley 
Cooper in their opinion, that a new displacement, caused by a subse- 
quent contraction of the muscles, occurring without a second accident, 
of which, indeed, one example is recorded, is almost impossible. It 
does not appear an unreasonable assertion, that there is in reality 
but one form of primary dislocation, viz., that in which the head of 
the bone is in the first instance thrown downwards. The most com- 
mon position for the bone to occupy is that in the axilla, in any part 
of the line between which, and the extreme position inwards, the 
head of the bone may rest. There is no definite point at which dis- 
location into the axilla, as it is called, becomes dislocation inwards 
under the pectoral muscle. It is a matter of opinion, except when 
very positive, and so long as there is a variety of authority, there 
will be variety of opinion. 

It does not appear difficult to explain the comparative frequency 
of the displacement into the axilla, and the infrequency of that 
on the dorsum scapulae. The explanation is found in the natural 
position of the arm with regard to the chest, and the general 
economy of the body. In a fall forwards, both arms are brought 
into requisition, and therefore the occurrence of injury is less pro- 
bable ; whereas, a side fall involves one arm only, the other being 
uselessly placed at the opposite side of the trunk. If this reason- 
ing be correct, no fall but that in an oblique direction forwards, 
in which possibly the opposite extremity may be paralyzed, or 
engaged in some very important duty, such as carrying an object 
of value, could become the cause of that primary form of dislo- 
cation, of which the secondary effect would be a displacement 
backwards on the dorsum scapulae. A man cannot ve.y easily 
sustain a dislocation of the humerus who falls directly backwards ; 
a fall forwards engages the protective effort of both upper extrem- 
ities, and the facility with which the force of the concussion 
from behind is modified by the sudden extension of the foot for- 
wards renders dislocation in the posterior direction also very rare ; 
but that of a fall outwards, which paralyzes at the instant the 
services both of the other arm and the leg of the same side, is neces- 
sarily the most frequent cause of primary dislocation, from which, 
according as the arm meets its resistance when drawn more or less 
backwards, is the head of the bone thrown into the axilla, under 
the pectoral muscle, or at any intermediate position between them. 
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The above principle may prevail, although the attitude of the 
man's body continue vertical. My friend, Mr. Henry Landor, of 
Burton-on-Trent, told me of a case of dislocation of each humerus 
into the axilla, of a butcher in the act of raising a calf, which 
fell backwards over his head. He reduced both, dislocations with 
his heels in the axillae. 

The symptoms of a dislocated humerus, though generally pal- 
pable, are not invariably so. Many kinds of accident about the 
shoulder may raise a suspicion of dislocation, while genuine dislo- 
cation is rarely mistaken. Contusions of the deltoid muscle, fol- 
lowed by inability to raise the arm, particularly if occurring in a 
person of small muscular development; fractures of the head of 
the bone ; severe blows on the acromion, also precluding the action 
of the deltoid or supra-spinatus ; wasting of the deltoid from long 
disuse, or from disease of that muscle ; or paralysis, from injury 
to the circumflex nerve, may be mistaken by an inexperienced 
eye for dislocation of the humerus. But a rule prevails in regard 
to the dislocation of this bone, similar to that which applies, in- 
deed, to all other forms of dislocation, and to all positive disease 
in every part of the body ; viz., that, however liable we may be 
to mistake the resemblances for the real affection, we rarely mis- 
take reality for the resemblance. Whenever, after some care 
being bestowed on the case, the question is raised, Is this dislo- 
cation, &c, or not ? in nine examples out of ten, whether the 
principle apply to a supposed dislocation, to hernia, or to aneurism, 
it may be answered in the negative. For the symptoms of most 
diseases are positive in their nature and unmistakeable, and, in 
their aggregate, are generally conclusive; whereas in the imita- 
tions, the attention is directed to one or two symptoms only, 
which it has in common with the real disease, and the conclusion 
is hastily arrived at that the patient has sustained the more serious 
form of injury. 

Of all the characteristic symptoms of dislocations of the humerus 
that of flattening of the shoulder is the most striking. The deltoid 
muscle, having lost the support of the head of the bone, falls ver- 
tically to its insertion below. If we press the fingers upon it, 
although it is in a state of considerable tension, it conveys 
the sensation of hollowness underneath; and especially so if the 
arm be extended during the pressure. Compare this form of the 
shoulder with the opposite, and the difference between the two 
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is obvious. The bony origin of the muscle from the acromion is 
become quite distinct, in consequence of the almost right angle 
which it now forms with the descending muscle. The humerus, 
however, is not vertical, although the deltoid is ; for the shaft is 
drawn outwards by the supra-spinatus muscle,, and also by the 
deltoid ; and the elbow, therefore, stands from three to six inches 
from the side, which it cannot be made to approach, without pain. 
The pain is referred to the region of the joint. 

This symptom, however, is not an invariable one, for after some 
days, or a week or two, or even at the time of the accident, if the 
mobility of the head be considerable, the condyles at the elbow can 
be brought inwards to the side without pain or effort. Consequent 
on the partial extension of the arm, is a leaning position of the 
trunk towards the affected side, obviously for the purpose of re- 
lieving the tension on the head of the bone. If the patient's arm be 
extended, and the hand be passed upwards into the axilla, and the 
extended arm be freely rotated with some force, the movements of 
the head of the bone will be clearly perceived. Compare this with 
the opposite side. It is difficult to feel the head through the pec- 
toral muscle satisfactorily. 

The arm is elongated by about an inch in dislocation in the axilla, 
but not generally in dislocation inwards ; for, in this case, the head 
is placed on a level with the glenoid cavity. The great importance 
of accurate observation of this symptom is strongly insisted on by 
Dupuytren, and also by Mr. Vincent, who both have relied upon it 
confidently, in the absence of other evidence, and with great success 
prosecuted the attempt at reduction. 

The movements of the arm are limited, and are more or less 
painful, although occasionally a patient will swing it backwards and 
forwards, when requested to do so, without complaint. He will also 
make an occasional attempt to raise it, but rarely or never to draw 
it to the side. The arm is reported to be discolored by the pressure 
on the axillary vein in dislocation inwards ; but neither from the 
displacement downwards into the axilla, nor in that backwards, 
either on the inferior costa, or on the dorsum scapulae. 

An ©edematous state of the entire limb is adverted to by Desault 
and Bell, as an occasional occurrence in dislocation of the humerus 
inwards. It is also alluded to by other authorities. My experience, 
however, would not justify my considering it otherwise than as a 
very rare symptom, although I have at the present time an example 
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under my care. The head lies very high in the axilla, the bone 
appears broken, and the arm much swollen from solid oedema ; dis- 
location has existed for eight weeks. 

The general aspect of the shoulder should be scrutinized from the 
front of the patient, at the distance of some six or ten feet, when 
the irregularity of the line of the bone will be readily detected by 
the eye. An experienced eye will often detect dislocation of the 
humerus at a glance. Grating of bone, allied to the sensation of 
crepitus, is an occasional occurrence. I have known it to exist in 
four or five cases ; in the first and second of which, I felt persuaded 
that a fracture had taken place. It is possible that the bone may 
have been splintered. 

If, to the above symptoms, we add the evidence of the patient 
himself — who will certify to the former condition of his health, 
his fall, and his present state of helplessness — we have abundant 
and conclusive evidence that the head of the bone is out of the 
socket, and we shall find little difficulty in determining whether the 
head be thrown inwards, on to the chest ; downwards, into the 
axilla ; or backwards, on to the dorsum scapulae. 

The modes of reduction practised by the modern school of sur- 
gery are various. Those of the old surgeons, the principle of which 
consisted in the employment of the weight of the body as an ex- 
tending force, when the arm was drawn at length over a door, or a 
ladder, as also the application of the ambi, of still higher antiquity, 
are deservedly superseded by measures dictated by a sounder know- 
ledge of the anatomy of the region. The principle now adopted is 
that of drawing the head of the bone in the direction of the socket, 
obviating at the same time the action of such muscles as have the 
power of inclining it in any other than this one direction. 

For example, if the arm be extended at right angles to the body, 
a mode adopted by some surgeons, the pectoralis major and latissi- 
mus dorsi would tend to draw the head down from the socket. If 
the bone be drawn straight downwards, parallel to the body, after 
the scapula is fixed, we should find ourselves contending against the 
action of the deltoid and supra-spinatus. With a view to meet 
these two difficulties, it is sometimes recommended that we make 
extension in a direction between the two lines, or at an ano-le of 
about 45°. When the surgeon has made a full examination of the 
case, and enabled himself to form a tolerably correct opinion of the 
force required to replace the head of the bone in its socket, he will 
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determine how far it is necessary to resort to the use of pulleys, or 
whether his own personal efforts may not prove sufficient. Almost 
under any circumstances of disparity in size between the two parties, 
it is desirable, in recent dislocation, to make this latter attempt by 
the employment of the simplest agents. The patient should be 
undressed, and placed on a mattress ; chloroform should be admi- 
nistered in moderation, and the surgeon, sitting upon the bed on the 
dislocated side, places his heel (from which, it is hardly necessary to 
add, the boot should be removed) which is nearest to the patient, as 
high as possible in his axilla. Taking the patient's hand on the side 
dislocated, within his own grasp, he leans slowly backwards, gradu- 
ally making as much extension as he can. In drawing the arm 
downwards, his heel sinks more deeply into the cavity of the 
axilla ; and unless under peculiar circumstances of difficulty, this 
method usually succeeds in the course of five minutes. In this ope- 
ration, the heel is supposed, but I believe erroneously, to act as a 
fulcrum, the pressure against which forces the head outwards, in 
the direction of the socket. Sir A. Cooper considers the mode 
above described to be successful in its application to three-fourths 
of the cases. A second mode is that of having extension made by 
an assistant at the wrist. The hands of the surgeon grasp the arm, 
close to the dislocated end, and he then draws it forcibly upwards 
towards the glenoid cavity. With an aged or weak subject, this 
plan is occasionally successful ; but for reasons afterwards to be 
mentioned, it exerts a far less influence on the position of the bone 
than that of extension made with the heel in the axilla. 

Another plan is occasionally adopted, of placing the knee to the 
axilla, and employing the patient's arm as a lever, which is forcibly 
drawn downwards across it. This raises the head of the bone to- 
wards its socket, which it may occasionally enter ; but if the attempt 
to reduce the bone by means of the heel in the axilla have failed, it 
is very improbable that either this or the preceding method will 
succeed. 

When the case is obstinate, and we are compelled to resort to the 
use of pulleys, it is recommended that the scapula be fixed by the 
mode of application of a round towel, or a strong oval ring of 
leather, either, to be firmly secured into the wall. The extending 
agent is then to be fixed on the wrist, and not above the elbow, for 
reasons given in the introductory chapter. The patient may be 
placed either in the sitting, or the lying posture, but the latter is 
preferable. Chloroform being administered, the extension should 
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be made nearly downwards, or certainly not higher than an angle 
of 45°, with a view to obviate the actions of the pectoralis major 
and latissimus dorsi. Those who recommend this plan would gene- 
rally adopt lateral extension of the humerus upwards, near the 
axilla, by means of a second towel ; but I cannot say that I have 
seen benefit from its employment. The extending force may be 
continued for thirty or forty minutes, uninterruptedly. Some authors 
recommend the arm to be thrown across the chest, thus making a 
lever of the dislocated bone. Dupuytren, a man of great experi- 
ence, revived a plan invented by Mr. White of Manchester, which 
he erroneously ascribes to the invention of a Frenchman, and which 
the former thus describes : " One assistant grasped the wrist of the 
affected arm, and raised it to a line parallel with the trunk, making 
extension directly upwards, whilst another assistant pressed upon the 
scapula, for the purpose of making counter-extension. I w T as thus 
left at liberty to direct the head of the bone with my two thumbs, 
which I did in a sitting posture."* 

Of these numerous modes of reduction, there are but two which 
I can strongly recommend; viz., the first, with the heel in the 
axilla, the principle of which is, I conceive, however, greatly misun- 
derstood, as also the source of the success that so frequently attends 
its employment ; and, secondly, that of Mr. White, adopted by 
Dupuytren. With respect to the plan of placing the heel in the 
axilla, it should be constantly kept in mind, that the shoulder-joint 
has this peculiarity in its construction, viz., that it is composed of 
two bones, each of which is movable on the trunk, and that, in the 
act of extension, we not only affect the position of the bone we are 
extending, but, through the agency of the muscles connecting them, 
we also affect the relations of the bone we are extending from ; and 
in the case of the humerus and scapula, that the agents of extension 
do affect both bones, cannot be doubted. By fixing the scapula, we 
retain the glenoid cavity in a direction looking straight outwards 
from the trunk ; but if we leave the scapula untouched, then, by the 
act of drawing down the humerus, we depress at the same time the 
acromion, by means of the deltoid which is attached to both. The 
consequence is, that in depressing the acromion we direct the socket 
of the bone towards the dislocated head, and readily get rid of the 
obstacle, which is often immediately caused by the rim of the glenoid 
cavity alone, and we bring the two surfaces of bone within the rano-e 

O 

* Dupuytren on Injuries and Diseases of Bones. By Le Gros Clerk. 
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of what I may term their natural affinity, and by the agency of 
which they immediately coalesce. With the heel in the axilla, we 
make a simple extension of the arm from the wrist ; we leave the 
scapula unfettered, to assume its own direction; and by the extend- 
ing force, slightly as it is applied by one person only, the scapula 
is made to revolve on its centre, through the leverage exercised on the 
acromion by the deltoid ; and the pectoralis major and latissimus 
dorsi, being thus relaxed, exercise no prejudicial influence on the 
movements of the humerus. I have seen the protracted efforts of 
pulleys, drawing outwards, fail again and again, with the utmost effort, 
when the head of the bone has been restored to the glenoid cavity, 
by the single agency of one person subsequently placing his heel in 
the axilla. 

There is no reason why, in very muscular subjects, or in old dislo- 
cations, the same principle may not be applied conjointly with the 
use of pulleys. For the purpose of retaining this admirable, because 
most efficient, principle, I employ a well-padded iron knob, which 

Fig. 9. 




may represent the heel, from which there extend laterally two strong 
straight branches of the same metal, each ending in a bulb or ring 
of about four inches in length, the office of which is designed to keep 
the margins of the axilla as free from pressure as possible ; for what 
operation can be more absurd than the endeavor to fix the scapula 
by means of girds carried round the shoulder, in which we include 
the margins of this cavity, viz., the pectoralis major and latissimus 
dorsi, as in a vice, and by which we endeavor to drag up the arm, 
at the same instant that we make the most strenuous efforts to drag 
it down by a yet superior force? 

It is of the utmost importance, if we wish for success, that we 
have the margins of the axilla untrammelled, in order that the bone 
be allowed to descend, unchecked at least by our own agency. The 
iron knob should be passed high up into the axilla and attached to 
cords fastened into a staple. 

The person of the patient should be placed on the back, or inclined 
over on to the opposite side, and the cords passed up on each side 
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Fig. 10. f t h e shoulder, one in front and the 

other behind the joint ; the arm should 
be drawn downwards, as nearly as pos- 
sible parallel to and in contact with 
the body. Extension should be made 
from the wrist, and, especially in old 
cases, continued gradually. As the 
humerus descends, the scapula will roll 
forwards, and the glenoid cavity, in- 
stead of staring away from the head 
of the humerus, will be directed down- 
wards towards it, in the axillary cavity, 
or equally so when under the pectoral 
muscle ; and although I have never 
employed the same means in reducing 
dislocation on to the dorsum scapulae, 
I have no doubt of its power to accom- 
plish it. 

On the above plan I have succeeded 
in reducing a great many dislocations, 
whether occurring in very muscular 
men, or after some days', or weeks' or 
even months' duration ; and it is, I 
conceive, especially applicable to such 
cases of long standing as require long 
and persistent extension. 

The plan of Mr. White, of Manches- 
ter, by which the arm is drawn upwards 
towards the head, has this objection, 
viz., that it applies considerable force 
in a very distorted line, and one cannot imagine that it could be 
effected without injury sustained by the subscapularis muscle ; yet 
Dupuytren speaks of a dislocation reduced in this manner, in which 
the patient had recovered the free use of the arm in twelve days. 

Of the numerous methods above alluded to for reducinc the dis- 
located humerus, it is not intended that all, or even many, should be 
adopted in any one case. The first, and most efficient, should per- 
haps be first selected, viz., the heel in the axilla. Should this mea- 
sure fail, it is better to resort to the pulleys at once, as the most 
certain method of effecting the reduction. I have recently seen a 
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case of dislocation of the humerus, in a powerful man, reduced within 
two minutes by being raised over the knee of a house surgeon of 
not more than ten stone weight. The patient was placed under the 
influence of chloroform, and the effect was beautiful as it was won- 
derful. Unhappily, public, and even professional prejudice, yet lives 
to restrict the full utility of this invaluable agent. 

DISLOCATIONS AT THE ELBOW-JOINT. 

Dislocations at the elbow-joint exhibit the greatest variety, and 
also the greatest complication of any joint in the body, in which 
condition they present difficulties of the most formidable kind to the 
surgeon, and occasionally, nay often, defy the diagnosis of the most 
experienced members of our profession. This difficulty is founded 
on the compound nature of the joint, the existence and the variety 
of so large a number of projecting processes, each of which is liable 
to injury, and to the thick investment of muscle, with which nature 
has covered the front of the articulation. 

The humerus terminates below in its two condyles, of which the 
internal one projects considerably. The ulna embraces its articular 
surface, by means of a considerable concavity, terminating in front 
in the coronoid process, which, in extreme flexion of the arm, is re- 
ceived into the anterior depression of the humerus, and behind in the 
olecranon, which, in extension, falls into the posterior and larger 
depression of that bone. The head of the radius revolves on the 
articular surface of the outer condyle, and also in the lesser sigmoid 
cavity of the ulna. It is distinctly felt in rotation on pressure of 
the finger, applied a good way back, immediately below the outer 
condyle. Of these processes, the coronoid, the outer condyle, and 
the head of the radius are closely invested with muscles, the internal 
condyle and olecranon are prominent. 

The front of the joint is covered by the brachialis anticus, by the 
tendon of the biceps, and its aponeurotic expansion, lost below in 
the fascia of the forearm, by the brachial artery and median nerve. 
The large mass of muscles on the outer side, covering the condyle 
and the head of the radius, consists of the supinators and extensors, 
which, for the most part, arise above, from the humerus. That of 
the flexors takes its origin from the internal condyle only. 

As to the causes of dislocation in this region, it would be difficult 
to follow them in all their variety; no doubt they are generally the 
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result of falls on the forearm or hand ; but the fall and its conse- 
quent dislocation are so instantaneous that a patient is rarely com- 
petent to give any satisfactory and precise report of its nature, and 
we can only infer its direction from the form of derangement the 
structure has sustained. Its frequent complication with fractures 
of one or more bones greatly increases the difficulty; and this is yet 
further aggravated by the frequent occurrence of large ecchymoses 
and other forms of swelling which may entirely conceal the outline 
of three-fourths of the articulation. Under almost all circumstances, 
however, two points are visible, viz., the internal condyle and the 
olecranon. In almost every variety of injury of the joint, these two 
processes are felt without difficulty, and for this reason, that their 
relation to the integuments in health is so close that it is very rarely 
that the cellular connection between them is infiltrated with blood. 
The relation between these two important landmarks should be dis- 
tinctly understood, and fixed in the memory of the surgeon, as the 
knowledge will be found, in cases of complicated injury, always valu- 
able. In the extended position of the arm, the centre of the ole- 
cranon is about an inch underneath the condyle, in the vertical 
direction ; and when the arm is bent at a right angle, the olecranon 
is in a right line with the condyle, and about an inch and a half 
below it. 

Severe injuries of the elbow-joint, whether in the form of fracture, 
dislocation, or a compound of the two, are frequently followed, at a 
short interval, by swelling of a formidable kind, in which it is im- 
possible, but by the aid of a perfect intimacy with the anatomical 
structure of the joint, to detect the relations of one part with another ; 
but even under this difficulty, the two points in question are readily 
distinguishable. In such forms of swelling, the arm, including the 
length of six inches both above and below the joint, may be involved 
in the extravasation, and this swelling may distend the arm to a 
circumference of one-third beyond its natural size. In such circum- 
stances, in which it is impossible to determine with any certainty 
whether any, or what bones are broken, or whether or not dislocated, 
the difficulty of the case should at once be stated to the friends of the 
patient. 

A surgeon is justly responsible to society for the entire restora- 
tion of many forms of injury to their condition of health, provided 
no extreme or unusual difficulty exist in the nature of the acci- 
dent, or arise in the course of treatment, and in which he is justly 
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chargeable with the consequences of failure ; and the records of law 
unhappily teem with examples of a compulsory retribution, the award 
of ignorance or neglect. But in the case now imagined, which sets 
at naught the knowledge and the foresight of the most experienced, 
a surgeon can only render himself responsible for the result by the 
assumption of power which he does not possess, or by volunteering 
an unguarded pledge of his ability to restore the joint to its former 
condition of health. This is obviated by a candid avowal of the 
difficulties of the case, and his willingness to avail himself of the 
co-operation of others, who can, at least, lighten his burthen by 
sharing his responsibility. 

The penalties of law are justly enforced on those who play a single- 
handed game, by which they deprive their patient of the advantages 
to be derived from the experience of others; whereas, they should, 
rely on the well-known adage, which under no circumstances is more 
pertinent than when applied to a medical man placed in this critical 
position, that "union is strength." 

Authors do not agree in the natural division of dislocations at the 
elbow-joint ; first, because the compound nature of the joint admits 
so large a variety of injury ; and, secondly, because, as the degree 
and direction of the displacement of a bone depend on the extent 
and direction of the force causing it, it is probable that no two 
dislocations of the elbow exactly correspond ; and, moreover, we 
may readily believe, that we have yet to learn all the varieties of 
injury to which it is liable under the influence of eccentric forces 
bearing upon it. 

Thus each author, taking his own experience for his guide, de- 
scribes those injuries which he has seen, while it may be not un- 
reasonably supposed, that many varieties, or at least many degrees 
of displacement, have escaped the observation of men of the largest 
experience. That of Sir Astley Cooper produces a variety of five 
different dislocations of the forearm. First, the two bones back- 
wards. Second, the two bones thrown laterally, the radius occupying 
the articular surface of the ulna, and the latter bone forced off the 
humerus. Third, the ulna alone thrown backwards. Fourth, the 
radius forwards; and fifth, the radius backwards. 

Of these forms of dislocation, that of both bones backwards is, 
perhaps, of more frequent occurrence than that of all the other 
varieties taken together. I have observed it to have occurred most 
commonly in the persons of children, and almost invariably in con- ' 
7 
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sequence of a fall. It may be readily detected by the unnatural 
position of the olecranon, which projects an inch or more higher than 
when occupying its natural position in the posterior fossa, which is 
now occupied by the coronoid process. The triceps muscle is forced 
backwards, resembling, in its appearance, the connection of the tendo- 
Achillis to the os calcis. The arm is slightly flexed and supinated 
by the compound action of the biceps, which draws the tubercle of 
the radius forwards ; the skin in front of the joint is in a state of 
tension; the projection of the humerus is apparent in front — the 
joint is nearly fixed, and capable only of the slightest motion in 
either flexion or extension. If the condyles are firmly held by one 
hand, the dislocated extremities of the radius and ulna can be moved 
in the lateral direction. 

. The arm should be carefully compared with that of the opposite 
side, and, under all circumstances, inquiry should be made as to its 
condition before the accident. I remember a boy submitting to a 
painful and protracted attempt to reduce a dislocation of his fore- 
arm, on the failure of which he got up with a laugh, and said, " I 
knew you couldn't do it; it's been out these ten years." 

The attempt at reduction is recommended to be made by placing 
the knee in front of the elbow-joint, grasping the wrist with the 
hand, and drawing it forwards, at the same moment that the fore- 
arm is forcibly bent round the knee, employed as a fulcrum. By 
these means the coronoid process is detached from its position in the 
posterior fossa, and is drawn round to the front of the articular sur- 
face of the humerus. It is very probable that the annular ligament, 
connecting the radius to the lesser sigmoid cavity in the ulna, is 
unbroken, and the two bones will return together. Although this 
mode of reduction has the high sanction and the recommendation of 
Sir Astley Cooper, I confess I entertain the strongest objection to 
it ; not only because I have rarely known it to succeed, except by 
a long-continued effort of flexion, to which additional extending 
power was resorted to, but because it appears to me opposed to the 
first principles which ought to direct our conduct in the attempt to 
restore a bone into its cavity. 

My objections are founded on the following grounds : that children 
are more frequently the subjects of this dislocation than adults; and 
that in children the coronoid process is not firmly attached to the 
shaft of the ulna, but is yet an epiphysis, and continues such till 
fourteen or fifteen years of age ; that in the attempt to bend the arm, 
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the ulna is employed as a lever of the first kind, of which the poste- 
rior part of the articular surface of the humerus is the fulcrum, the 
•weight being represented by the triceps, attached to the olecranon; 
that the force employed, which with such leverage is very great, 
may seriously damage the coronoid process, if not fracture it — and 
I am satisfied that I have seen this done ; that the immediate ob- 
stacle to the return of the bones is seated in the coronoid process, 
which causes the projection of the ulna backwards ; and that by 
bending the arm, before full extension is made, we force this process 
against the bone, instead of endeavoring to detach it from the sur- 
face that appears to hold it. 

I have endeavored, in the introductory part of the chapter, to en- 
force the importance of the principle, that the general extension of the 
muscles in the axis of the affected bone ought to be adopted, for the 
purpose of bringing a bone downwards, within the range of their gene- 
ral, and not their individual action ; and that we gain nothing by the 
resort to any direct line of traction, by which we give relief to one 
or more muscles at the expense of others; and I conceive that this 
form of dislocation affords abundant evidence in support of this 
principle, both in theory and in practice. If we examine the con- 
struction of the joint on the skeleton, it appears obvious that simple 
extension will accomplish everything; that it presents the readiest 
mode of detaching the coronoid process from the posterior fossa, or 
from the posterior surface of the humerus, supposing it to be forced 
beyond the fossa into extreme retraction ; that it employs equal and 
fair tension both on the biceps and brachialis anticus in front, and 
on the triceps behind; that all that is required for success is to 
bring the coronoid process below the trochlea or pulley of the hume- 
rus — for the radius presents little or no obstacle — when it will rush 
forward to its natural surface, and the dislocation is reduced. 

Unless the patient be a very powerful man, the reduction of the 
forearm on this principle may be effected by two or three persons, one 
of whom would fix the upper arm, or simply retain the person of 
the patient in position. Extension of the forearm should be made 
from the hand or wrist, in a straight direction downwards, as if for 
the purpose of simply elongating the arm. This extension should 
be continued with moderate force for some three or four minutes, 
when the bones will slip forwards, without great effort or difficulty. 
A strong boy, of about sixteen, was brought into St. Bartholomew's 
Hospital with this form of dislocation, during the visit of the 
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surgeon. The case was given into the charge of the house surgeon, 
who was requested to reduce the dislocation, which he attempted 
for ten minutes without success. The surgeon himself made a 
similar effort, by endeavoring to draw the bones of the forearm 
round his knee, placed over the front of the elbow-joint ; but he 
was equally unsuccessful. The case was then referred to me; and 
I suggested the act of simple extension, which being adopted, the 
bones returned to their position, comparatively with the greatest 
ease. 

The observation of the abnormal position of the bones, and that 
of the compound action of the muscles about the joint, while they 
would appear to point to the application of the simple principle of 
extension as the best and most innocuous means of replacing the 
dislocated bones, receive additional confirmation from its practical 
application. It is very rarely that any difficulty attends this mode 
of reduction, which I have both taught and adopted, for many years. 
Dupuytren reduced in this manner a dislocation of the bones of the 
forearm backwards, of eighteen days' existence, without difficulty, 
and Sir A. Cooper acknowledges that in one case he resorted to it 
with success, when the other plan had failed. 

Should the ulna return to its false position shortly after the re- 
duction, and without the occurrence of fresh violence, it is probable 
that the coronoid process is broken off, and the case then becomes 
one of some difficulty. The simple fact of the displacement of the 
bone without violence goes far to prove the separation of this pro- 
cess. But crepitus may be occasionally felt, in the extreme flexion 
of the arm, and if we add to these symptoms that of peculiar facility 
of reduction, we shall hardly be mistaken. 

The next frequent dislocation at the elbow-joint consists in the 
displacement of both bones in the lateral direction. They may be 
thrown outwards or inwards. They are, perhaps, more frequently 
thrown outwards, the olecranon resting on the back of the outer 
condyle, the radius off, or nearly off, the bone. The internal con- 
dyle projects greatly under the skin, and the olecranon is nearly two 
inches distant from it. The triceps muscle, retaining its connection 
with the humerus, passes somewhat suddenly across the olecranon. 
The arm is nearly straight, but is fixed as regards the power of 
flexion, and pronation is effected with pain. All these symptoms 
may be marked by swelling, following the accident within an hour. 

In dislocation of both bones inwards, the olecranon is brought 
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directly behind the inner condyle, and projects backwards, in conse- 
quence of being deprived of its fossa. Some of the fibres of the 
anconeus must be torn asunder. The head of the radius may be 
felt, in rotating the forearm. The arm is fixed nearly in a straight 
position. By comparing the two extremities, the abnormal position 
of the bones will be rendered obvious. 

Dislocation of the radius forwards, in my observation, comes next 
in frequency, although, I dare say, with much reason deemed a rare 
form of injury by some authors. It is marked by slight flexion of 
the forearm, and by the presence of an osseous swelling in front of 
the external condyle, due to the head of the radius, which has 
broken through the restraint of the annular ligament, and escaped 
from its contiguity with the ulna. Rotation of the forearm may be 
performed without much pain, but neither flexion nor extension be- 
yond the point at which the arm is fixed. 

Other varieties are spoken of; and any variety or form may occur, 
of dislocation of these two bones. The radius is occasionally, but 
rarely, thrown backwards singly, or forwards in combination with 
displacement of the ulna backwards ; and that form of dislocation in 
which both bones are forced forwards is a recognized, though a very 
rare accident, which has escaped the observation of many experienced 
men. It is accompanied with fracture of the olecranon. In truth, 
if we test the liabilities of the elbow-joint to injury, by the records 
of surgery, they are numerous indeed ; for, as I have above observed, 
no two authors agree in the number or order of liability, though all 
acknowledge the great frequency of the dislocation of both bones 
backward. The difficulty of making any complete classification of 
these injuries, after having pointed out three or four of the more 
prominent of them, is little important, if we resort to a general 
principle of reduction as applicable to all, or nearly all, and that is 
the principle previously enforced, of extension. Manipulation can 
effect but little, while extension well applied, with such modifications 
as particular dislocations demand, will be found a successful means 
of effecting the reduction of them all. For example, in lateral dis- 
placement of both bones, the extending force employed should be 
moderate, and some lateral pressure by the hand on the dislocated 
bones will facilitate the reduction. In dislocation of the radius 
forwards, pressure of the thumbs on the head of the bone may be 
superadded to extension of the hand. It is unnecessary to say that 
the extending agent should here, for obvious reasons, be applied, 
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not to the forearm, but to the hand. With these and similar 
modifications, I believe simple extension will prove by far the most 
efficient agent in the reduction of all dislocations at the elbow-joint. 

It may be laid down as a general rule that the position that is most 
comfortable, is the best ; but regard should be paid to the liability 
to a repetition of the injury by the action of the muscles. If the 
coronoid process be entire when replaced, there is no probability that 
it will, without renewed violence, escape from its articular aptation 
with the humerus. The muscles themselves cannot effect this new 
displacement, for they antagonize each other's action. But if the 
coronoid process be broken off, then its separation is not only possi- 
ble, but highly probable, and great care is required in the endeavor 
to prevent it. Instead of consulting the comfort of the patient, by 
placing the arm in a slightly bent position, the arm should be main- 
tained in the position at which the elbow-joint is bent, at something 
less than a right angle. In this position it should remain till some 
attempt at union of the coronoid process be made, when slight exten- 
sion may be commenced; not that I participate in the fears entertained 
by many that anchylosis of the joint is a very probable occurrence, 
either in this case or in any other similar example of simple fracture 
extending into a joint. The arm should be bent so far as to insure 
the two surfaces of the bone being fairly brought into contact. 
Permanent pressure should be made on the olecranon, with a view to 
meet the tendency of the ulna to fall back on to the posterior surface 
of the humerus. This is best effected by a splint fixed along the 
back of the upper arm, and attached to a gutta percha sling, placed 
at right angles to it, or by means of two splints connected behind 
the elbow by a graduated hinge. As a precautionary measure, it is 
better to apply in all cases a light pasteboard splint, and to roll the 
arm lightly, unless where much swelling has followed the accident. 

In fracture of the olecranon, attendant on the rare dislocation of 
the ulna forwards, the arm should be placed straight, as the only 
position that will insure complete apposition of the broken bone. 
There need be little fear of anchylosis. With regard to the period 
at which motion may be allowed, it should depend rather on the 
sensations of the patient than be the subject of any fixed rule. In 
ten days or more, a slight movement may be attempted, and if unat- 
tended with pain, it may be increased daily. 

In those formidable cases of injury to the elbow-joint attended by 
extensive swelling, crepitus from fracture of one or more bones, com- 



DISLOCATIONS AT THE ELBOW-JOINT. 103 

bined with probable dislocation, and in which, by reason of the swell- 
ing, it is impossible to determine the nature or extent of the injury, 
it is still very desirable to make an attempt at restoration of the 
bones to their natural position. For this purpose, slow extension 
should be made as before, in the axis of the limb, and the surgeon 
should place his hands around the joint, and carefully employ pressure 
in various directions, moulding it as nearly as can be done to its 
natural form. The joint should be slightly twisted, and drawn 
laterally in various directions, till we receive the impression that we 
are reducing the joint into something like its natural form. 

Great relief will be given to the patient by this process. Indeed, 
the greater the extent of injury, the greater benefit will be obtained ; 
for, although anchylosis will be the probable issue of the case, there 
is yet no sufficient ground on which to raise the question of amputa- 
tion, even though a portion of the joint be exposed by the compound 
nature of the dislocation. I allude to those occasional examples of 
injury which consist of a general crush of the joint, the result of a 
fall from a scaffold, or of any great weight falling upon it. 

A gentleman, of fifty years of age, of stout build, was thrown a 
severe fall, out of his gig, and the weight of his entire body fell on 
his right elbow, over which he rolled heavily. I saw him within 
half an hour ; the arm was enormously swollen from extravasation. 
The joint appeared crushed, and broken in all directions. He was 
suffering intense pain. The limb was extended steadily but gently 
for ten minutes, during which I endeavored to remould the joint by 
manipulation, pressing forwards, backwards, and transversely, draw- 
ing the joint slightly in this direction, then in the opposite. By this 
continued operation I succeeded in replacing various portions of 
displaced bone, and of removing a great deal of his suffering. The 
arm was placed on a pillow a little bent, and he recovered, with 
slight motion of the joint. In this case I believe the head of the 
radius, the external condyle, and the olecranon were all broken. 

A man was brought into St. Bartholomew's Hospital in the 
summer of the year 1835, while I was on duty for Mr. Earle, 
with a compound dislocation of both radius and ulna, at the elbow- 
joint. The arm had been almost doubled outwards, so as to expose 
nearly the whole of the articular cavity of the joint, and the soft 
parts were also a good deal damaged. The injury appeared so 
formidable, that I advised the immediate removal of the limb. The 
man strenuously refused his consent, and I had no alternative but 
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to replace the arm and bind it up. In six weeks he recovered, and 
the movements of his arm, at the expiration of six months, were 
comparatively little impaired. 

I may allude in this place to a similar case of recovery from 
injury to the knee-joint. A man was brought into the hospital 
with compound fracture of the internal condyle, and compound dis- 
location of the patella, by which the articular cavity of the knee- 
joint was greatly exposed. The parts were replaced, and the limb 
rolled. The man was in the hospital for many months, and eventu- 
ally recovered a considerable extent of motion of the knee-joint. 

DISLOCATIONS OF THE RADIUS AND HAND FROM THE ULNA. 

Violence applied on the hand may separate the lower end of the 
ulna from the fossa in the radius, and from its connection with 
the cuneiform bone, by rupture of the lateral ligament that binds 
it to this bone. A portion of the interosseous ligament will also 
probably be torn asunder. It is difficult to imagine how this acci- 
dent could occur from violence applied on the ulna itself, yet it 
is not impossible. The relation of the dislocated radius and hand 
to the extremity of the ulna depends on the nature and the direc- 
tion of the force causing the injury ; but the ulna more frequently 
projects backwards than forwards, presenting a considerable swell- 
ing in this direction ; the forearm is prone, and the attempt to supi- 
nate difficult to the surgeon, and painful to the patient. 

Reduction is effected by extension of the hand, combined with 
supination. At the same time, the extremity of the ulna should 
be pressed forwards into the fossa of the radius. Care should be 
taken, by the early application of a splint, to prevent the recurrence 
of the accident. The radius and hand may be thrown backwards ; 
while the line of the ulna is felt descending obliquely downwards, 
in front of the radius, on the end of which it rests, forming a 
projection in front. To effect its reduction, the forearm should be 
fixed, a bandage applied around the wrist, and the hand drawn 
outwards. At the same time, the end of the ulna should be pushed 
backwards with some force, when extension is fully made, but not 
before. 
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DISLOCATION OF THE CARPUS AND HAND FROM THE RADIUS 

AND ULNA. 

This is commonly denominated dislocation of the wrist, and results, 
like the former injury, from violent force applied on the hand. 
The most frequent dislocation is that in which the carpus is 
thrown backwards. The force is generally applied to the extended 
palm. This, at least, is the cause to which it is commonly assigned ; 
but I am not by any means clear that a fall on the back of the hand, 
when forced into extreme flexion, may not equally effect it. One 
reason points, however, to it as the more general effect of a fall on 
the palmar surface of the hand ; viz., that the usual dislocation at 
the wrist is that in which the first row of carpal bones is thrown 
backwards on the radius and ulna ; and generally, also, the hand 
would be instinctively thrown open to receive the force of the fall ; 
therefore, we may reasonably attribute the more frequent effect to 
the more ordinary cause. The carpus may be dislocated forwards 
on the palmar surface of the bones of the forearm ; but this and 
other possible forms are exceedingly rare. 

That the dislocation backwards is an occasional occurrence, I am 
quite satisfied, having witnessed several examples of this injury, of 
the most unequivocal kind, which could not be mistaken for fracture 
of any bone ; and yet this form of accident is denied by the great 
authority of Dupuytren, who asserts that fracture of the lower end 
of the radius is mistaken for dislocation. He says, and I quote his 
exact words : " In spite of all that has been said on this subject, I have 
never met with, nor heard of, one single well authenticated case of the 
dislocation in question."* He proceeds in a strain of very question- 
able reasoning to argue the impossibility of dislocation either forwards 
or backwards, by virtue of the close proximity of the flexor tendons 
in front — assigning to the extensor tendons the like power of preven- 
tion behind ! That fracture of the lower end of the radius may 
have been frequently mistaken for dislocation is not unlikely ; but 
the supposition that the error is an invariable one equals in value 
that which attributes the supposed variety of dislocation of the 
carpus to the tendons, and not to the ligaments. 

The first objection to be made to this argument is that it infers 
the invariable condition of contraction of the muscles engaged ; the 

* Dupuytren on Diseases and Injuries of Bones. By Le Gros Clerk. 
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second is, that, however tense the muscles in action, lateral pressure 
of the bones, having already ruptured their ligaments, would suffice 
to force the tendons out of their straight line, consequent on the 
enormous double leverage it would act with, by extending from the 
point under pressure, along the whole line of the muscles and their 
tendons, up to their attachments. 

The symptoms of dislocation of the carpus backwards consist in 
a swelling in front, caused by the bones of the forearm, and a line 



Fig. 11. 




of prominence behind, from the presence of the scaphoid, lunar, and 
cuneiform bones. The arm is shortened, thrown into a state of 
supination, and is immovable as regards flexion and rotation. 

The mode of reduction consists in simple extension of the hand, 
accompanied by a slight lateral movement, if required by the failure 
of the extending force. 

Dislocation of the carpus forwards is a still more rare accident ; 
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the symptoms are sufficiently obvious, and the principle of reduction 
the same as in the last form of injury. Double paste-board splints; 
in fact, the treatment of fractured forearm is required for future 
recovery. 



DISLOCATION OF THE THUMB AT THE CARPAL JOINT. 

The thumb is occasionally dislocated at the articulation of the 
metacarpal bone with the trapezium. Though generally the subject 
of dislocation backwards, examples of displacement forwards occur. 
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The reason why this dislocation so generally occurs in the posterior 
direction is, because force is so almost invariably applied in front, 
whether in a fall, or in the attempt to catch a heavy body, meeting 
in its descent with unequal force one or other finger ; for the same 
remark will apply to dislocation of the phalanges, which are most 
generally forced backwards out of their position. In this situation 
they are firmly fixed, partly by the tendons, and partly by the lateral 
ligaments which are unbroken, and partly, possibly, by the integu- 
ments. 

If the dislocation occur at the articulation of the first phalanx 
with its metacarpal bone, we can apply an extending force to the 
finger without difficulty, either by the hand, in grasping the finger 
and drawing in the axis of the limb ; by bending the finger in flexion 
and pressing the bone forwards at the same time ; or by forcing . it 
backwards when extended, bringing the two articular surfaces as 
much as possible in contact, and then making a lever of the first 
phalanx in order to force it forwards. 

A good method of adopting an extending force to the finger is by 
means of recently made adhesive plaster, well and thickly applied 
to the entire finger in many layers, including between the folds 
several longitudinal pieces of half an inch in breadth, till sufficient 
substance is obtained to insure strength. 

The difficulty of applying the extending power increases in each 
phalanx as we approach the last. Of the last phalanges, that of the 
thumb is most frequently dislocated ; and for reasons before given 
it is more generally thrown backwards than forwards, where it lies 
in a state of semiflexion, held firmly by its lateral ligaments. A 
circle of good plaster, of several layers, should be applied on the 
last half of the phalanx, and a clove hitch knot of thick twine placed 
below it, and the joint protected by lint. The office of the plaster 
is merely that of preventing the escape of the cord. Extension may 
first be made in the longitudinal direction, playing the bone back- 
wards and forwards at the same time. Should this method fail, the 
phalanx should be bent forwards on the distal extremity of the 
second phalanx, at a right angle, then drawn forwards till the 
articular surfaces are in contact. The bone should then be raised 
upright on to the second phalanx, with some force. Mr. Savory, 
of St. Bartholomew's Hospital, tells me that he has reduced two 
dislocations of this phalanx by pressure on the articular surface 
of the bone, by the two thumbs from behind, with little difficulty. 
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Mr. Wormald draws the hand over the patient's shoulder, by which 
means he considers that he obtains a more complete relaxation of 
the muscles of the dislocated phalanx. 

If these measures fail, whether in the dislocation of the last or the 
second joint, the lateral ligament should be divided by a fine-pointed 
knife introduced for that purpose under the skin, which will at once 
remove the difficulty. The serious consequences that attend on 
wounds of the larger joints do not apply to those of the lesser 
articulations, such as are now alluded to ; and the probability is 
that no evil would result from this division ; but should inflammation 
follow, and even extend to the absorption of the articular cartilage, 
and consequent destruction of the joint, the evil would be less to 
its possessor than that of leaving the phalanx unreduced for life. 
Time is a great object in these small dislocations. If taken shortly 
after the accident, they are reduced with comparative facility ; but 
the difficulty, with every day and almost with every hour, increases 
considerably, and after the expiration of one or more weeks, it is 
often impossible to effect the restoration of the displaced bone, with- 
out division of one of the lateral ligaments. Severe inflammation 
not infrequently follows the reduction, where much violence has 
been used. 

DISLOCATION OF THE FEMUR. 

The hip-joint is the most perfect example of a ball and socket 
in the human body. The spherical head of the femur is received 
almost entirely within the acetabulum, from which the neck of the 
femur, in length about one inch and a quarter in front in the adult 
bone, and one inch and three-quarters behind, extends downwards 
at an angle of nearly one hundred and thirty-five degrees with the 
shaft of the bone below. The shaft is continued upwards beyond 
the origin of the neck into the trochanter major, which is slightly 
curved inwards, forming a convexity towards the skin. The tro- 
chanter reaches to a level of within half an inch of the upper surface 
of the head of the bone, and is a little higher posteriorly, towards 
the sacrum, than in front. From the centre of the head to the centre 
of the trochanter, is two inches and a-half. From the centre of the 
anterior superior spine of the ilium to the middle of the trochanter 
major, in the normal condition of the joint while at rest, is four 
inches and a-half. The trochanter should project beyond the ante- 
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rior superior spine in a transverse direction to the extent of about 
one inch and three-quarters. The centre of the obturator foramen 
is two inches from the centre of the head of the bone. If the head 
were forced in this direction but a little obliquely upwards, it would 
lie on the body of the os pubis, and an inch lower on the descending 
ramus. The distance from the centre of the bone, when in its socket, 
to the tuberosity of the ilium, is three inches and a-half. That 
from the posterior margin of the acetabulum to the edge of the 
ischiatic notch is one inch and a-half. 

The articulation comprises a strong fibrous capsule, arising from 
the periosteum around the acetabulum, of considerable thickness on 
the upper and outer side, which is lost generally on the intertro- 
chantral lines below. The ligamentum teres connects the head to 
the margins of the notch in the acetabulum. Its office is to control 
extreme abduction of the limb. The joint is invested on all sides very 
closely with muscles. The rectus, and psoas and iliacus descend in 
front, the two latter muscles passing down to the trochanter minor ; 
by the gluteus minimus on the outer side, by the pectinalis on the 
inner side, and posteriorly by the obturator internus, gemelli, tendon 
of the obturator externus, and quadratus muscles. Between the 
head of the bone, when felt in the groin, and the skin, we have the 
femoral fascia, viz., the superficial fascia, consisting more or less of 
fat, and the fascia lata, the rectus and psoas muscles, and the fibrous 
capsule. The femoral artery lies on its inner side, but still upon 
the psoas muscle, and the vein yet more internally, on the pectineus. 

The head of the femur is said to be the subject of four disloca- 
tions, which I give in the order of frequency, noted in the circle of 
my own observation; but there are differences of opinion on this 
subject: first, that upwards on the dorsum ilii; second, that back- 
wards on the ischiatic notch ; third, that on the obturator foramen ; 
and, fourth, that on the os pubis. 

Practically, I am persuaded that this division admits of large 
modifications, for we rarely find two cases of dislocated femur pre- 
senting exactly the same characters. To what cause can the dif- 
ferences in opinion on the position of the head of the bone, among 
men experienced in these accidents, be attributed, but to the varieties 
in its situation, and in that of the surrounding structures ? It is very 
rarely that a dislocation of the femur bears out fairly all the written 
descriptions of authors. Not that these reports have been highly 
drawn or untruly recorded, but that cases vary in signs and mani- 
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festations, and hence the inapplicability of those rules which would 
restrict the liability to injury within certain anatomical limits. I 
remember, on one occasion, Mr. Aberncthy, in his lecture on the hip- 
joint, laying it down as a rule, that dislocation of the femur, on the 
dorsum ilii, in which the head of the bone is thrown forwards, could 
not take place. On the following day a boy was brought into the 
hospital, with dislocation on the dorsum ilii, and in which the head 
was thrown distinctly forwards. The boy had got up behind a 
hackney coach, and in descending had thrust his leg between the 
spokes of the hind wheel, by which he had been carried round in 
one complete circle. The distance to which the head of the bone is 
carried away from the acetabulum in a dislocation, depends on the 
violence of the force applied, and hence the modifications I allude 
to. Such cases as dislocations of the femur should be reported in- 
dividually; their peculiarities will scarcely obtain the justice due to 
their importance, by aggregation. 

By the above division we exclude altogether by name a variety of 
dislocation of the femur, which is really of no infrequent occurrence, 
viz., dislocation on the dorsum acetabuli, and which is nowhere 
alluded to by authors; also, the fact is not stated, that the head of 
the bone may occupy the neutral ground between the surfaces of the 
acetabulum and ilium. In truth, observation has taught me that 
external force may displace the head of the femur in all directions, 
and in all degrees of distance from its socket ; and that no man, who 
is not familiar with the osteology of this region, can tell its exact 
position. Practically, I do not assert this knowledge to be so im- 
portant as it may appear, for we do not necessarily qualify our reme- 
dial agents by the existence of these modifications, and yet we are 
hardly justified in recording the position of a bone which is in fact 
untrue. 

I have seen repeated examples of the following varieties — up- 
wards, on the dorsum ilii, varying in distance from the socket from 
one to three inches ; backwards, in the ischiatic notch, on a level 
with the socket, and an inch above its centre ; on the dorsum aceta- 
buli, both backwards, and upwards and backwards; inwards and 
slightly downwards over the obturator foramen ; yet further inwards 
on the ramus of the os pubis ; inwards, and slightly upwards on the 
body of the os pubis, below the spine and transverse part of the 
bone; and straight upwards, nearly in front of the articulation. 
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Many of these are, doubtless, mere modifications of the division 
propounded by Sir Astley Cooper, and for all practical purposes that 
division may still prevail; yet it is obvious, by the most cursory 
glance at the bones, that the relation of the two extremities to each 
other, the degree of inversion, and the extent of retraction of the 
limb, must vary according to the position of the bone, and qualify, 
in no slight degree, the generally adopted opinions of the profession 
of the nature of the injury. Sir A. Cooper lays it down as a rule, 
that in dislocation of the head of the femur on the dorsum ilii, the 
foot of the dislocated side is thrown on the opposite instep. Now, 
if, on examining a case, a surgeon of limited experience finds this 
relation of the extremities absent, if he be told to expect inversion 
of the limb to a certain extent, and there is little or no inversion, he 
may, not unreasonably, conclude that he has mistaken its entire na- 
ture. The fault would then justly attach to the writer, and not to 
the surgeon. 

The cause of dislocation of the femur is violence applied to the 
thigh or leg, generally by a severe fall, either from a height, or by 
any additional force given to the natural force of gravity. The 
general position of the bone, whether outwards or inwards, is deter- 
mined, we may suppose, by that of the leg at the moment of falling. 
If the leg meet the ground, or whatever firm object it comes first 
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into contact with, while in a state of adduction, beyond the central 
line of the body, the outer part of the capsule is rent, and the head 
is driven upwards, or backwards, or both. This blow must strike 
the leg obliquely, for if it meet the limb in a straight direction, the 
force would be expended on the bone, instead of on the capsule of 
the joint. If, however, in the act of falling, the leg be abducted, 
the inner side of the capsule will be torn, and the head thrown in- 
wards, or upwards and inwards. This is the most important division 
of dislocations of the femur, viz., into that outwards and inwards, 
the modifications of which into upwards and downwards depend, 
probably, on the angle formed by the femur with the trunk at the 
moment of the fall. If a blow strike the outer side of the knee when 
drawn forwards on the pelvis in flexion, the bone would be thrown 
backwards on to the dorsum acetabuli, or ischiatic notch ; if applied, 
however, when the thigh is in a state of extension, the head will be 
thrown upwards on the dorsum ilii. Now as there is no explainable 
reason why the femur, in the act of falling, may not meet the obsta- 
cle at any intermediate angle with the body between flexion and ex- 
tension ; so it follows that the head may lie at any intermediate 
point between the highest relation to the dorsum ilii, and the lowest, 
to the ischiatic notch ; and it does lie in all. 

The same argument will apply in the opposite direction, as the 
cause of dislocation inwards, either on the obturator foramen, or on 
the descending ramus or body of the os pubis. From the very 
nature of the accident, therefore, dislocation outwards must be a 
more frequent occurrence than that inwards. 

Supposing the head of the femur to be dislocated on the dorsum 
ilii, the case will present the following symptoms. The limb is 
shortened or retracted, to the extent of from one to two inches, by 
reason of the head being thrown higher than the socket ; but the 
position of the head of the bone cannot be estimated by the short- 
ening of the limb, which is contracted in length for the sake of ease, 
and is slightly bent at the knee. The limb is inverted in conse- 
quence of the head being thrown backwards. The degree of inversion 
cannot be learnt by examination of the skeleton. On the living 
body, the head and trochanter both rest on the gluteus medius 
and on the doubled up gluteus minimus, in what exact manner it 
is impossible to give any general description that shall be applicable 
to all cases; the trochanter lies within about two inches of the 
anterior superior spine of the ilium. The inversion, however, is 
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not very great, nor is it easy to explain why it is not greater when 
the head of the femur is fairly carried up on to the dorsum ilii, 
except by reference to the muscles. The absence of the head from 
the acetabulum may be felt on firm pressure. The head and the 
trochanter are both very perceptible above the situation of the 
joint, and both may be made to revolve under the hand, by rotating 
the limb. The limb is fixed nearly in the longitudinal direction, 
and neither admits of flexion nor extension, abduction nor adduction, 
without pain. Occasionally, but very rarely, an attempt to walk 
may be made. I recollect a case of dislocation on the ilium, in 
which a man walked a quarter of a mile to the hospital. 

In dislocation into the lowest part of the ischiatic notch, the 
limb is not shortened at all, but it is placed more obliquely with 
regard to the trunk, and in consequence of the head of the bone 
finding a socket in that cavity the inversion is inconsiderable ; the 
acetabulum is hollow on pressure, the head is felt, though not so 
distinctly as in the former dislocation ; the trochanter is prominent, 
and a little more freedom of movement is retained to the limb. 

The diagnosis of dislocation of the head on any point between 
these two extremes will be obtained by observing the degree of 
retraction and of inversion, by calculating the relation of the head 
to the socket, whether directly above, obliquely, or behind it, and 
by observing whether the head sinks deeply or not, and whether or 
not it is on the same level surface with the trochanter ; for, if thrown 
slightly backwards, it has not reached the ischiatic notch, but lies 
on the dorsum acetabuli. In all these modifications, inversion is a 
general symptom, in some degree or other, and the higher the head 
be thrown, the more positive will this symptom appear. 

In dislocation of the head on the obturator foramen or os pubis, 
the bone approaches the mesial line of the body. The different 
positions the head here occupies are merely modifications of the 
two varieties of dislocation on the obturator foramen, and on the 
adjacent bone, for it may fall either on the middle of the foramen, 
or the descending ramus, or on the body or transverse ramus of the 
os pubis. 

When on the lower part of the obturator foramen, the limb is 
very slightly lengthened ; but the measurement is rendered difficult 
by the relation of the thigh to the trunk, which is in a state of semi- 
flexion. This results from the necessary relief afforded to the 
tension of the psoas and iliacus, the action of which relates, not to 
8 
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the thigh, over the movements of which they exercise little influence 
at any time, but to the trunk, which is drawn forwards. Examined 
in the horizontal position, while in bed, the rectus is called into 
action to effect the same end, by raising the thigh, and bending 
it on the pelvis, for the purpose of relieving the psoas and 
iliacus, now put on the stretch by the trochanter minor being 
carried downwards. In proportion as this symptom is well marked, 
the head of the bone may be supposed to lie low in the obturator 
region. As a general rule, the limb is everted ; but the degree of 
eversion varies considerably, and cannot be relied on with any 
certainty as a necessary indication of the form of injury under 
consideration. 

In dislocation upon the obturator foramen, the most striking 
external feature is the bent position of the trunk forwards, the toe 
consequently pointing to the ground ; and flattening of the hip, 
from the inward position of the trochanter major, generally with 
more or less of eversion of the limb. Examined by manipulation, the 
limb will be found lengthened, but to an extent dependent on causes 
above described, and accompanied with some slight power of being 
rotated inwards, and pain on attempting adduction. The head of 
the bone may be felt by close examination along the ramus of the 
ischium and pubes, but its distinctness will be in proportion as it is 
thrown more or less inwards. Add to these signs, the negative 
evidence derived from the fact of sudden violence, followed by loss of 
mobility, and the absence of the symptoms of dislocation of the bone 
on the dorsum ilii, or ischiatic foramen. 

In dislocation upon the os pubis, we find the same flattening 
of the trochanter, accompanied with more eversion of the leg. 
The projection of the head, on manipulating the region of the 
joint, will depend on its position. If low down on the body and 
ramus, it will be felt from the perineum, on firm pressure made on 
the gracilis and adductor brevis muscles ; if high on the body of the 
bone, lying in contact with the highest part of the origin of the 
adductor brevis, it will be distinctly seen above; if on the hori- 
zontal part of the os pubis, and placed more outwards, towards, or 
even underneath, the vessels, it will be still more palpable on pres- 
sure, and the vessels may be felt passing over a rounded tumor ; and 
if still higher, when thrown above the bone, and in contact with 
Poupart's ligament, its position is very obvious both to sight and 
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touch. In the latter case the eversion is great, the bone fixed, and 
the shortening equally positive. 

Fracture of the neck of the thigh-bone is readily distinguished 
from any of the above forms of injury, by great eversion, joined to 
great mobility of the limb, by crepitus on extension ; generally by 
the more advanced age of the patient, is often marked by ecchymosis 
about the joint, and by the consciousness on the part of the patient 
of having sustained a serious injury. In dislocations, a person will 
generally rise from the ground, and make an effort to walk ; in 
fracture, rarely, or never. With a clear idea of the exact nature 
of the accident, of which every feature has been carefully and 
repeatedly studied, the surgeon proceeds to the application of the 
reduction of the limb. 

For this purpose he will require a narrow couch or bed, strong 
staples for the opposite walls, or doorposts, a round towel in good 
condition, wash-leather, a sufficient quantity of good rope, and 
pulleys. 

As the patient, while at rest, is suffering comparatively little 
inconvenience, the desirableness of an early attempt at reduction 
is no excuse for proceeding to the operation without having at hand 
all the requisite appliances for effecting it, or for doing that well 
that may be done better ; and I cannot give more useful advice to 
any surgeon, not fully experienced in these difficulties, than that of 
urging him not to throw a chance away, as it is called, but to calcu- 
late his difficulties, and to make full provision against them ; not to 
imagine the task an easy one, but to enter upon it with the con- 
viction that all the resources of his art and all his experience may 
be called into requisition. There is no objection to a superfluity of 
means, but every objection to an attempt, hastily and inadequately 
made, which may terminate in failure, either on the ground of want 
of power or from its imperfect disposition. The deliberate appli- 
cation of abundant resources is indispensable to success, wherever 
the dislocation of a large bone is under treatment. If the surgeon, 
therefore, would avoid discredit and self-reproach, let him adopt 
the best expedients at first, and not apply to their aid only when 
driven to them by the failure of secondary and inefficient power. 

The patient should be laid, if possible, on a mattress, and 
placed on a low bedstead, and should be fully undressed to his shirt. 
Counter-extension, by means of a round towel, should be applied 
up the perineum. The towel should b# brought round the ilium 
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of the affected side, and its edges strongly sewed together, so as to 
spread over the ilium and abdomen, nearly as low as the trochanter. 
The other end should be carried upwards, along the back of the 
patient, and fixed either directly, or by means of a cord, to a staple 
driven into a rafter, or door-post, of the room. It is hardly necessary 
to mention that some care must be taken to avoid the genital organs. 
When the counter-extension is complete, the patient should be moved 
bodily downwards, to render that part of the apparatus tight. Wash- 
leather, wetted in a fold of four or six thicknesses, should be applied 
round the ankle, and not above the knee, for reasons given in the in- 
troductory remarks on this subject. A piece of cord, of about two feet 
in length, should be carried across the middle of the sole of the foot, 
and passed upwards, along each side of the leg, and fixed on the 
wash-leather, by means of a second piece of cord encircling the 
leather two or three times, and tied firmly. The ends of the first 
cord may then be turned downwards, and tied at the sole. Thus 
we can effect uniform extension, from both sides of the leg. The 
two loops of the cord crossing the sole should then be drawn equally 
tight, and to these the extending cord should be applied, passed 
through the pulleys, and fixed to the opposite staple. 

The person of the patient should be inclined about a third of the 
half-circle round to the opposite side. The direction in which ex- 
tension is to be made depends on the nature of the dislocation, i. e. 
the position of the head of the bone. If on the dorsum illi, the 
extension should be longitudinal, or nearly so. If backwards on 
the dorsum acetabuli or ischiatic notch, the line should be more 
forwards. This variety in direction is not to be effected by the 
alteration of the line of the extending force, but by that of the 
attitude of the patient, whose trunk should be fixed forwards at the 
shoulders, not by curving the spine, but by raising him fully, so as 
to carry the line of the counter-extension further backwards, or at 
an angle of about forty-five degrees with the patient's back. The 
body should be retained at this angle across the bed, or at least 
across the extending power (if the bone be dislocated backwards), 
by a person sitting behind him, or by a broad bandage brought 
round his shoulders. 

Slight extension should now be made, to see what direction the 
line will take, when it is rendered more complete. Any error may 
yet be rectified, such as the galling of the extending agents, of the 
future extent of which the patient may be able already to form 
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some idea, and the line of extension and counter-extension must 
be ascertained to be perfectly straight. The extension may now be 
remitted and chloroform administered to the full effect of uncon- 
sciousness, and it may be repeated throughout the attempt, if suffer- 
ing be great. 

The position of the surgeon is at the side of the patient, with his 
hand on the dislocated bone, from which, having satisfied himself 
that the apparatus is thoroughly well applied, he should not stir 
during the operation. If the dislocation be on the dorsum, the 
bone, under the influence of steady but slow extension, will descend 
in a straight line behind the acetabulum. When it has reached 
the lower level of the cavity, it is recommended to raise the limb, 
and suddenly rotate the shaft outwards, with a view to turn the 
head over the brim into the socket. This effort may now be made, 
but I do not think it will be found to advance the case. If the 
head have descended sufficiently low, I believe it will enter the 
socket without manipulation; if it do not, extension should be 
continued, and slowly increased every three or four or five minutes. 
Supposing the patient to be under the influence of chloroform, a 
second attempt at rotation outwards is generally made. I believe 
it will be equally unsuccessful, and if so, and the head be perceptibly 
descending, the extending power should be continued, when the 
bone will pass, more or less audibly, into the acetabulum, at a 
moment, perhaps, immediately folloiving the manipulative efforts of 
the surgeon. 

In the three varieties of dislocation above given, whether on the 
dorsum ilii, dorsum acetabuli, or ischiatic notch, nearly the same 
management is required, with the one exception of the line of ex- 
tension, which is subject to the modification I have mentioned. 

In dislocation on the obturator foramen, if the patient be of mode- 
rate muscular development only, a good mode of proceeding is that 
of placing him against the lower part of a four-post bedstead, in the 
sitting posture. He should be fixed to the post by means of a sheet ; 
a pillow should be placed between the post and his pelvis. Extension 
should be made by at least three persons longitudinally, or very 
slightly across to the opposite side of the affected limb ; the opera- 
tion of which will resemble, in some respects, that of the heel in the 
axilla. Extension longitudinally should be fully made, before the 
direction be changed to the oblique line across, and this should be 
resorted to very sparingly. 
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Should this plan be persisted in for fifteen or twenty minutes 
without success, the patient should be placed on a mattress, and the 
extending agents applied, as in the former dislocation, but with this 
difference, that the patient is placed on his back. In dislocation on 
the obturator foramen, the bone may be carried in a direction a little 
outwards ; and in dislocation upwards on the os pubis, the pelvis 
may be raised before the extending agents are fixed, by solid cush- 
ions placed underneath it, to the height of about six or nine inches. 
Under either of these circumstances, the line of extension will be 
such as to carry the bone sufficiently in the direction of the aceta- 
bulum to give it the best chance of reaching its cavity, by bringing 
it within the range of the co-operative action of its own muscles. 
Let me again urge the value of steady and patient persistence in 
moderate extension, and more especially in cases of difficult reduc- 
tion. It is better to resort to an endurable effort for a longer period 
than to attempt reduction by violent means, the result of which may 
be more or less injurious to the limb throughout life. 

In the year 1845, I was called with two senior members of the 
profession to a case of dislocation of the femur. The bone was 
thrown upwards underneath the vessels on to the os pubis. The 
force of the pulsation of the artery was greatly diminished by the 
pressure of the head behind it ; the limb was placed longitudinally ; 
but it was obvious, on examination, that the shaft, owing to the for- 
ward position of the head, took an oblique direction backwards. 
The limb was flattened at the trochanter. It was proposed by my 
colleagues to draw the head of the bone backwards, but chiefly out- 
wards, by a side towel. I expressed my doubt as to the probability 
of success, and the attempt proved that I was right. The error 
consisted in the direction in which the extending force was being 
made ; the principle was bad. The case was then given into my 
charge, and I made extension downwards and a little outwards. 
The bone came down very palpably, and in descending, became less 
and less prominent. This was so far satisfactory, as I knew it must 
be advancing sufficiently in the direction of the joint. Still I had 
not the concurrence of my colleagues. Moreover, we differed about 
the requisite degree of extension ; they approved of increasing, I of 
retaining, the force employed. When the head had descended very 
low, I said I would relinquish the attempt if the head did not enter 
the acetabulum in three minutes ; but I protested against a repetition 
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of side extension. Within the time prescribed the bone passed with 
a shock into the socket. 

I have had many examples of the same kind, both in reference to 
this and other dislocations, in which confidence in the restorative 
action of the muscles has always superseded the necessity of inter- 
ference by lateral movements, rotation, &c, which are no less inap- 
plicable to dislocation on the dorsum ilii with inversion of the limb, 
than to that I have last spoken of. 

After reduction, a bandage may be tied loosely around the two 
knees, and the patient placed in bed. In a week or ten days, some 
motion may be allowed to the joint, which will have sufficiently 
recovered, in the course of three weeks, to enable the person to re- 
sume any ordinary occupation. If the muscles were torn asunder, 
probably many more weeks' confinement would be required for this 
purpose. 

DISLOCATIONS AT THE KNEE-JOINT.— DISLOCATION OF THE 

PATELLA. 

The dislocation of the patella may take place either outwards or 
inwards, but the former occurs almost invariably. This fact is due 
to its position, and to its relation to the muscles of the thigh, being 
placed at an angle between their extremities. 

The neck of the thigh bone is necessary to the existence of the 
large muscles on the inner side of the thigh, viz., the pectineus and 
triceps adductor muscles, for without the neck, the two extremities 
would have been placed in contact, and descended in a straight line 
from the hip-joint. The existence of the neck demands obliquity 
in the shaft of the bone, and this obliquity creates an angle between 
it and the tibia below, which is parallel to its fellow. On this angle 
the patella is situated, which may be said to form a part of the 
quadriceps muscle, consisting of the rectus, cruraeus, and two vasti, 
of which all above the patella is oblique, and all below, viz., the 
tendon, or ligamentum patellae, is straight or parallel to the opposite 
tendon. If the quadriceps be put into sudden and uncontrolled 
action, with a force beyond the sustaining power of the fibrous and 
synovial membranes of the inner side of the knee-joint, the patella 
will be drawn over the outer condyle of the femur, and dislocated. 

In women, having a broader pelvis, the liability to this injury is 
yet greater, and still more so, when the obliquity of the thigh bones 
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inwards is combined with that of the tibia outwards, as in knock- 
kneed persons, in whom we find the severest cases of this kind. 

The causes of dislocation of the patella are chiefly muscular action, 
but are occasionally the result of violence. Any muscle in the body 
may be the occasional subject of spasmodic contraction, in which it 
acts independently of its coadjutors. In the act of flexion, this con- 
dition of the quadriceps may be the cause of displacement of the 
patella outwards, in persons having rather more than the ordinary 
obliquity of the femur, and dislocation outwards follows, in which 
the under surface of the patella lies in contact with the outer condyle. 
If the obliquity be great, the patella may be thrown partially or 
entirely over, on its back, with its cartilaginous surface upwards; 
but I have never seen but one example of complete reversion in the 
bone, and that occurred many years since, in the person of a knock- 
kneed dwarf, which was restored with great difficulty to its position. 

Dislocation inwards is always the result of external violence, and 
is generally accompanied by other forms of injury, such as fracture. 
A heavy weight falling on the knee, or a fall from a height may 
produce it. The joint may be extensively injured, and the patella 
fractured in any direction. The symptoms of dislocation of the 
patella are obvious. The bone lies on the outside of one condyle, 
instead of between them, and the movements of the limb are impaired, 
though not destroyed. The patella is fixed, and has lost its easy 
lateral movements, while occupying its natural position on the two 
condyles. 

The principle of reduction consists in obtaining perfect relaxation 
of the muscles, which hold it in its false position ; and this is effected 
by raising the thigh very high on the pelvis, and extending the leg, 
to relax the ligamentum patellae. While the leg is forced upwards 
towards the vertical line, the surgeon should press the patella over 
the condyle with such force as is required. This, however, is some- 
times a difficult task, and requires persevering exertion to accomplish. 
The same object, viz., that of relaxing the quadriceps, will be an- 
swered by placing the patient upright in the sitting posture in bed, 
leaning a good deal forwards, however, and making slight elevation 
of the leg only. Under some circumstances this position may be 
more convenient than that usually resorted to. When reduced, the 
knee should be rolled lightly, and placed in a comfortable position 
in bed ; or, if not rolled, the knee may be supported by a pillow 
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placed under it, by which a little permanent extension of the muscles 
and patella is insured. 

Within the last two months, I have seen two cases of what might 
not unreasonably be termed spontaneous dislocation of the patella. 
The first occurred in the person of a girl of about twenty, who found 
her patella dislocated, when she awoke in the morning, or was pro- 
bably awaked by it. I have never seen a case of reduction so difficult 
of accomplishment as this. The girl was a patient of Mr. Stanley's, 
and on two occasions did the attempt to restore the bone baffle the 
best efforts of himself and several assistants; on the third occasion, 
the bone was reduced with great difficulty, but immediately escaped 
from its position ; again was replaced, and again escaped as before. 
Finally, the bone was retained. The whole limb was rolled, and 
the girl left the hospital cured. A week after this occurrence, I 
was sent to see a lady who had just recovered from a confinement. 
On waking from sleep, about three weeks afterwards, she found her 
patella dislocated ; she was fully aware of its nature, having, on a 
former occasion, sustained the same injury. The bone was readily 
replaced, and a knee-cap ordered to be worn continually over the 
joint. 

DISLOCATION OF THE TIBIA. 

The separation of the tibia from the condyles of the femur is a 
rare accident, and can only be the effect of great violence from ex- 
ternal causes. The tibia may be forced backwards, so that the con- 
dyles project in the front of the joint, either partially or entirely. 
The looseness of the skin and of the synovial membrane is so great 
as to permit a considerable separation of the bones, without com- 
pound dislocation ; yet even that accident occasionally comes within 
the range of hospital practice. The bone may also be dislocated 
forwards. We have partial displacement laterally, from falls or 
severe contusions, in which either condyle may occupy the situation 
of the other. The symptoms of either of these forms of injury must 
always be sufficiently apparent, if complete of its kind, and would be 
known, on comparing it with its fellow joint, by the irregularity of 
its form, and by the abnormal projection of the condyle, on the side 
opposite to that to which the tibia is carried ; by the fixed position 
of the limb, which admits of neither flexion nor extension. More- 
over, the line of the tibia is distorted from the knee downwards, 
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especially in dislocation of the tibia backwards, where the bone 
appears to project forwards along its entire line. In these accidents 
the ligaments are less extensively lacerated than the apparent dis- 
tortion of the joint would lead us to suspect, and particularly so, in 
the partial dislocation which consists in the twisted position of the 
tibia on the femur. If this twisted relation of the bone occur inwards, 
the crucial ligaments, or one of them, must be torn partly or entirely ; 
whereas, when twisted outwards, these ligaments are nearly separated 
from each other, or uncrossed. 

The simplest mode of reduction of all these forms of dislocation of 
the tibia at the knee-joint is that of extension, accompanied by slight 
lateral motion of the joint, and pressure of the dislocated bone in the 
direction of the socket. It is very undesirable to make any attempt 
to bend the joint until the extension is considerable, and has been 
continued for some minutes ; and, generally speaking, the difficulty 
of reduction is not great. If the swelling be moderate only, a wet 
roller may be applied around the knee, and the limb placed in a 
straight position, and the application of a splint along the back of 
the limb, if there be any disposition to starting of the muscles, or 
spasm. 

DISLOCATION OF THE SEMILUNAR CARTILAGE. 

This accident is one of occasional occurrence, and its chief feature 
is severe pain in the situation of the dislocation. Sir A. Cooper 
refers it to the toe striking some unexpected object on the ground. 
I have never had the opportunity of verifying this opinion, though 
I have seen cases of the kind. The limb is placed straight ; the 
knee not much distorted in its form. The inner cartilage is, of the 
two, the more subject to this accident ; in which it would appear that 
the cartilage has escaped from its connections, and caught between 
the bones ; and, on examining the joint, a slight fullness presents at 
the side of the knee, along the line of junction, between the condyle 
and the head of the tibia. The attempt to bend the joint creates 
severe pain, although it is flexible by the agency of another person. 
Extension of the limb, and at the same time making moderate pres- 
sure with the hand on the opposite side of the joint, relieves the 
cartilage, which immediately resumes its natural position, and the 
pain suddenly ceases. After all these accidents about the knee-joint, 
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the patient should wear some instrument which maintains pressure 
over the joint, such as a bandage or a knee-cap. 



DISLOCATION OF THE FOOT AT THE ANKLE-JOINT. 

The ankle-joint is a limited ginglymus, and is formed between 
the astragalus below, the tibia above, and its projecting process 
on the inner side, or malleolus; and externally, by the malleolus 
externus, formed by the fibula. Of the two malleoli, the external 
has considerably the larger surface entering into the structure of 
the ankle-joint. The tibia is fixed to the bones of the foot by an 
internal radiating ligament, which, descending from the malleolus, 
is attached extensively below to the astragalus, os calcis, and to the 
theca in front, that binds down the tendon of the tibialis posticus 
muscle. The external lateral ligament, descending from the fibula, 
is oblique from above, backwards and downwards, to the os calcis; 
and an anterior and posterior ligament, nearly horizontal in their 
direction, are attached to the astragalus. Behind the malleolus 
externus pass the two tendons of the peroneus longus and brevis ; 
of which the longus passes forwards along the outside of the os calcis, 
enters a groove in the cuboid bone, and runs obliquely across the 
sole of the foot to the root of the great toe. The brevis is inserted 
into the metatarsal bone of the little toe. The action of these two 
muscles is that of drawing the foot outwards, as though to direct the 
sole of the foot from the body. Behind the malleolus internus pass 
the tendons of the tibialis posticus and flexors of the toes, of which 
the flexor of the great toe passes through a groove in the under 
surface of the astragalus. The tendo-Achillis, formed by the muscles 
of the calf, is inserted about one inch behind the tibia, into the ex- 
tremity of the os calcis. In front of the joint pass the tibialis 
anticus, descending to the os naviculare, and the extensors of the 
toes. 

The foot may be dislocated forwards, backwards, inwards, or out- 
wards. It is the general opinion that the dislocation outwards is the 
most common ; but I have seen a larger proportion backwards ; — 
such is the result of individual observation. 

The separation of the bones may be partial or complete. In 
short, the ankle-joint is the subject of each variety, and every stage 
of each form of dislocation of the foot from the bones of the leg. 
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Of these, the dislocation of the foot forwards on the tibia is, perhaps, 
the least common, and that outwards the most so. 

The cause of these injuries is usually a fall, or violence from a 
heavy body, but more commonly the former. It is difficult to obtain 
clear evidence on this head from patients ; but we may conclude 
that each form of the above dislocation is the result of violence 
directed upon the foot in the direction opposite to that in which the 
bone is thrown. For example, if, in falling, either from a height or 
with unusual force, the foot come into contact with the ground when 
drawn outwards, or should it meet with an obstacle, sloping inwards, 
in an oblique direction to the sole, the foot would be thrown out. 
But displacement may also result from the application of violence 
on the lower part of the tibia, while the foot is fixed on the ground 
in the horizontal position of the body, and placed vertically. I 
knew a case of dislocation of the foot backwards occasioned by a 
heavy cask falling on the leg in this position ; but almost invariably 
the force is applied to the foot, and not to the leg. 

In dislocation outwards, the foot is twisted, with the sole directed 
towards the fibular side of the leg. The internal lateral or radiated 
ligament is either stretched or lacerated, according as the dislocation 
is complete or incomplete. If incomplete, the astragalus, instead 
of being adapted to the fossa in the tibia, is thrown obliquely out- 
wards, having its tibial surface directed to the malleolus internus, 
and the outer edge firmly fixed against the tibia. The external 
lateral ligaments remain entire, and the malleolus externus sustains 
the pressure of the bone outwards. The foot is more or less dis- 
torted in form, and is incapable of being either bent or extended. 
If complete, the internal lateral ligament is more extensively, or is 
completely rent asunder; the outer surface of the astragalus is in 
contact with the fossa of the tibia, and the force of the concussion, 
coming against the malleolus externus, breaks the fibula from two 
to three inches above the ankle-joint, forcing the lower piece of 
this bone in an almost horizontal direction outwards. The sole of 
the foot is directed outwards. This is occasionally known by the 
term of Mr. Pott's dislocation. If the flexor pollicis has not escaped 
from the groove in the astragalus, the great toe will be bent down- 
wards, and extended not without pain or difficulty ; and, indeed, the 
violence of the concussion may be in some degree gauged by this 
fact. The peronei muscles are relaxed by the position of the foot. 

In dislocation of the foot inwards, its relation to the leg is appa- 



DISLOCATIONS OF THE FOOT. 125 

rent, if compared with the opposite leg ; but its distortion is not so 
complete as in the last dislocation ; the malleolus is occasionally, but 
not frequently, broken off. This dislocation is, I think, more fre- 
quently a partial one than that outwards. The tendons of the 
peronei are tense, by reason of the elongation of their attachments, 
and the foot is fixed. A duplicature of integuments occasionally 
forms below the inner malleolus. The upper surface of the foot 
slopes outwards. The external ligaments are stretched or torn. 

In dislocation of the foot backwards, the astragalus is thrown out 
of the fossa, either partially or entirely. If partially, the force 
has been inadequate to a total rupture of the lateral ligaments, and 
the two articular surfaces are still in contact, but in an abnormal 
relation to each other. If complete, the tibia lies forwards, across 
the foot, upon the navicular and cuboid bones. The length of the 

Fig. 14. 




upper articular surface of the astragalus is about an inch and a half; 
and a fair judgment of the extent of the dislocation may be formed 
by admeasurement, taking the distance from the centre of the mal- 
leolus internus to the extreme surface of the heel. The lateral liga- 
ments, if not entirely torn asunder, must be partially severed, and 
the position retained by the remaining fibres. The distance from 
the front of the tibia to the toes is unnaturally short ; and that from 
its back to the heel proportionately long. The lower part of the 
tendo-Achillis appears to pass obliquely backwards, instead of ver- 
tically, to the os calcis. There is often a fold of integument at the 
inner ankle. The foot is fixed, but, as is the case, perhaps generally, 
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in these dislocations, is less firmly fixed in partial than in complete 
displacement of the bones. 

Dislocation of the foot forwards from the tibia is a more rare form 
of accident than that last described. It may be so partial in degree 

Fig. 15. 




as to raise a reasonable doubt of its existence ; but it may be known 
by the approach, closer than natural, of the heel to the posterior 
surface of the tibia, by the length of the foot in front of the bone, 
and by the fixed condition of the joint. Yet I have seen two cases 
in which the opinions of experienced men were in opposition as to 
the presence of dislocation, so slight was the displacement. 

In complete, or nearly complete dislocation forwards, we have 
little difficulty in forming an opinion. It is only in the incomplete 
forms of injury that the difficulty prevails. Comparison with the 
opposite foot, the previous normal condition of the limb, the evidence 
of an accident, will establish the fact of an injury sustained ; nega- 
tively, the absence of fracture, of dislocation either backwards, 
inwards, or outwards ; and positively, the proximity of the heel, the 
length of the front of the foot, and its fixed state ought to lead to 
the only one conclusion, viz., that the foot is thrown forwards from 
the articulation. In lateral dislocation the foot presents more or 
less a twisted appearance, but not so when in the direction forwards 
.or backwards. 

The reduction of all these forms of dislocation is effected by the 
application of the same principle so frequently urged, viz., extension. 
The joint is so firmly fixed, both by muscles and by ligaments, that 
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any attempt to reduce the dislocated bone by the hand will prove 
nugatory. The pulleys should always be resorted to, so great is the 
strength of the agents of retention, whatever they may be. Nor 
have I ever failed in the application of the following method. 

The patient should be placed on the dislocated side, and his knee 
bent at a right angle. Around the lower six inches of the thigh, 
a broad and strong bandage should be applied, the two ends of which 
should be carried upwards, in the line of the leg, and fastened to a 
staple in the wall. The ankle should be encircled by a strong coarse 

Fig. 16. 




roller, of about four or five thicknesses, which should be applied wet, 
and very loose, between which and the leg a second roller, doubled, 
should be passed on both sides, and round the sole, and tied. When 
extension is made on the wet roller around the ankle, it will be drawn 
below the malleoli, but will not admit the passage, through the circle 
thus formed, of the os calcis. The rope and extending pulleys are 
applied to the second roller, and extension is then commenced. The 
surgeon standing at the foot, close to the side of the cord, which may 
pass through his legs, takes the foot in front, and also at the heel, 
in his two hands ; and when the extending force has been applied for 
a few minutes, he draws the foot in the opposite direction to that of 
the dislocation. If dislocated either outwards or inwards, it will pro- 
bably return to its natural position without any manipulation ; if 
forwards, or backwards, the foot should be played a little in the 
action of flexion and extension on the tibia. The extending power 
should be persisted in for ten minutes, or somewhat longer, but if 
the apparatus be well applied, and the extension considerable, I have 
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found a period of five minutes suffice to reduce any one of the above 
forms of dislocation. After the reduction, a wet roller should be 
placed around the joint and cold applied, if it exhibit any tendency 
to swell. 

After the reduction of dislocation of the foot outwards, with frac- 
ture of the fibula, some care should be bestowed on the position of 
the foot in bed, otherwise, as Mr. Pott has remarked, the peronei 
will tend to draw the foot outwards, in consequence of the fractured 
fibula failing in its natural support to the outer surface of the astra- 
galus. The leg and foot may be, however, safely placed on the outer 
side, supported on a well-padded splint, and with the addition of the 
foot being raised, by directing the sole slightly upwards. I can bear 
no personal testimony to the liabilities first announced to the profes- 
sion by Mr. Pott, never having witnessed them, although, mechani- 
cally, the anatomy of the parts involved would point to their occur- 
rence as not improbable. 

DISLOCATION OF THE ASTRAGALUS. 

The astragalus, although fixed below to the middle of the os calcis 
by a very strong interosseous ligament, and to each malleolus by the 
lateral ligaments, and by a dorsal ligament to the navicular bone, is 
occasionally the subject of dislocation, even, indeed, to the extent of 
its complete reversion. 

It may be thrown upwards and inwards, and upwards and outwards, 
depending on the direction of the force applied. It has also been 
thrown inwards in front of the malleolus internus. A not unlikely 
cause of this injury is one recorded by Dupuytren, in which a person 
alighted from a height on his heel, and the astragalus was thrown 
forwards on the navicular bone. Although the astragalus may be 
the occasional subject of single dislocation, I am not convinced that 
every case recorded by authors were cases of this kind, so generally 
is this injury complicated with the displacement, either partial or 
complete, of other bones of the foot. When simple displacement has 
occurred, the relations of the remaining bones to the tibia are undis- 
turbed; the astragalus, whether thrust forwards, outwards, or in- 
wards, being jammed in between the tibia, calcaneum, and navicular 
bones ; but if the sole be directed outwards or inwards, and if the 
relation of the entire foot to the tibia be altered, so that the distance 
between that bone and the tendo-Achillis be either lengthened or 
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shortened, the case would assume the form of dislocation of the foot, 
to which that of the astragalus from the foot is superadded. 

The difficulty of reduction is, perhaps, increased, rather than 
otherwise, if the case be that of simple dislocation, for the bone in 
its new position is so indistinct in form and relation that it is impos- 
sible to ascertain the precise obstacle to its return ; and excision of 
the bone is the not infrequent resort of the surgeon, nor do I know 
any other alternative when the bone is reversed excepting that of 
trusting to nature's disposition to reconstruct or remodel the joint, 
which, in the case of a young person, would not be improbable. 

The attempt at reduction should be made by fixing the leg as in 
the former dislocation, tying a clove hitch of cord over a roller, 
applied around the foot, behind the metatarsal bone of the little 
toe ; while the foot is drawn downwards at the toes and at the heel, 
the astragalus should be pressed backwards with force. If this fail, 
the foot should be drawn forwards from beyond the metatarsal bone 
of the little toe. The obstructing tendon or tendons may be divided 
without serious damage, if there be reasonable ground for this ope- 
ration. 

The consequences either of leaving the bone in its abnormal posi- 
tion, after violent attempts have been unsuccessfully made to reduce 
it, or that of excision of the bone, are sufficiently formidable in their 
result to justify any reasonable attempt to replace it. Among other 
measures that may be resorted to, is the division of the ligaments, 
and especially the internal plantar, or calcaneo-navicular ligament; 
and considerable space would thus be afforded by which to reduce 
the bone to its natural position. Of course it should be a subcu- 
taneous operation. When divided, the foot may be forced a good 
deal outwards, and space probably allowed for the return of the 
bone. 

The same principles will apply to dislocation of either of the 
remaining tarsal bones, the reduction of which is far more easily 
effected. With respect to dislocations of the metatarsal bones and 
phalanges of the toes, they have no distinguishing feature to render 
it necessary to resort to agents different from those applied to the 
reduction of dislocations of the upper extremity. 

Dislocation of Nasal Cartilages. — Among other kinds of disloca- 
tion, that of the nasal cartilages should not pass unnoticed. We 
have two cartilages on either side of the nose, the upper one attached 
to the extremities of the ossa nasi and superior maxillary bones, and 
9 
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a second elliptical piece forms the aperture of each nostril, while the 
septum nasi, occupying the centre, forms the partition between them. 
A violent blow may displace any or all of these cartilages from the 
ossa nasi, and from the nasal processes of the superior maxillary 
bones, and flatten the nose to the level of the nasal bones ; or, by 
still greater violence, fracture these bones or separate them from the 
frontal. The nature of the injury can scarcely be mistaken, although 
the knowledge of its full extent requires examination. The evil will 
be somewhat increased if the dislocation be a compound one, and if 
much of the cartilages or bone be exposed. The future appearance 
of the individual will depend on the greater or less care bestowed on 
the reduction. The nose is so important an organ of the face, and 
on which its character so much depends, that its restoration is of no 
ordinary moment, and should engage the best efforts of the surgeon. 
After a careful examination, and the parts cleansed of blood, the 
little finger should be oiled and passed up the nostril as high as 
possible, for the purpose of prizing up the broken bone or bones, 
whether nasal or maxillary, for both are occasionally fractured. As 
it is impossible to effect much benefit by the ordinary principle of 
extension, the organ should be moulded by the finger, the bones 
first replaced, and then the cartilages upon them. If the nostril be 
small, the scoop end of a director may be employed for this purpose. 
The contour of the nose should be preserved as much as possible ; 
and, as happened on one occasion in my own practice, should even 
be improved 'in outline if possible. If the fracture be comminuted, 
the cavity may be filled with cotton wool, or even by some firmer 
material, which will give support to the nasal bones, while lateral 
pressure is made on the external surface by nicely-adjusted lint 
and plaster. Any wounds of the skin should be very carefully united 
by fine sutures. « 

DISLOCATIONS WITH FRACTURE. 

The description which has been given in this chapter relates 
almost exclusively to the dislocations of the respective bones from 
their articular cavities, in their unbroken state ; but dislocation, 
accompanied by a fracture of the dislocated bone, is no unusual 
accident, and presents difficulties to the surgeon of a very formidable 
kind. Of these, the most common are fractures with dislocation of 
the head of the humerus ; fracture of the ulna, or radius, or both, 



DISLOCATION WITH FRACTURE. 131 

■with dislocation of one or both bones ; fracture of the lower end of 
the radius, with dislocation of the carpal bones and hand ; fracture 
of the condyles of the femur, with dislocation of the patella ; and 
fracture of the lower end of the tibia or fibula, with dislocation of 
the foot. The difficulty may be still further complicated by the 
compound nature of the injury by which the joint is more or less 
exposed to view. This difficulty consists in the impossibility of 
influencing the dislocated portion of the bone by extension, provided 
the separation be complete. As a general rule, the fractures alluded 
to take place between the head of the bone and the muscles acting 
on it from above ; for example, that of the head of the humerus 
separates the head more or less obliquely from the shaft, above the 
attachments of the pectoralis major and latissimus dorsi, but not 
above the scapular muscles, viz., the supra-spinatus, infra-spin atus, 
teres minor, and subscapularis. In the elbow-joint, the brachialis 
anticus and triceps are inserted into their respective bones, closely 
in contact with the joint, whereas, in all the remaining examples, 
the insertion of the muscles is farther down the bone. If the end 
of the broken bone be insulated, it is quite obvious that any form 
of extension will be unavailable. If the head of the humerus be 
the seat of the injury, it is probable that it yet retains its connection 
to some, if not to all the muscles inserted into the tubercles, which, 
in surgical language, form a part of it, although it be totally sepa- 
rated from the shaft of the bone below. 

The first indication points to the restoration of the dislocated 
bone. To accomplish this, the most strenuous efforts should be 
made, by the employment of every reasonable device that the know- 
ledge and experience of the surgeon can command. Although we 
cannot command the movements of the head of the bone, we can, 
at least, influence the position of the glenoid cavity, which should 
be forcibly directed towards the head of the bone. However, all 
will probably prove unavailing. The next question arises, what is 
best to be done in order to restore the limb to the most serviceable 
condition in future ? Is it preferable to leave the bone untouched, 
and trust to nature to restore it to future utility, as in the case of 
ununited fracture, in which the muscles have adapted their actions 
to the necessity of their position ; or to attempt the union of the 
fractured surfaces, with the probable attendant evil of permanent 
dislocation ? There can be no doubt that the latter course is that 
which offers the fewest objections, and its adoption is not incom- 
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patible with perfect recovery. With this view the two surfaces 
should, if possible, be brought into close contact, and the limb kept 
at perfect rest, however peculiar the position, or the means employed 
to effect it. Should the bones unite, which is most probable, unless 
unfortunately any of the soft structures around should intervene, 
nature will form a joint to suit its movements. Imperfect, indeed, 
in its construction, when compared with the original joint, but sus- 
ceptible of extensive and serviceable movements, notwithstanding. 
Here then the case may rest, provided the patient be satisfied with 
the condition of the limb. This, indeed, will depend in some 
measure on his station of life. When the bone is firmly united, or 
at the expiration of seven or eight weeks for the humerus, and five 
or six weeks for the radius and ulna, an attempt may be cautiously 
made to move the head from its attachments ; and should this 
succeed, the application of a well-regulated extending force, which 
should rely on the efficacy of time, rather than of power, may suc- 
ceed in restoring the joint to its healthy condition. 

The above remarks apply to injury of the shoulder and elbow-joints. 
In the examples of the same accident befalling either the knee, wrist, 
or ankle, the same extent of difficulty does not prevail. If the injury 
be so great as to preclude a hope of restoration of the joint, nothing 
remains for us but to place the limb in such a position as will meet 
the most important services to which it may be hereafter called. 

It is important to recollect, in reference to fractures in the neigh- 
borhood of joints, the liability to separation of the epiphyses in young 
persons. Such accidents occur about the shoulder-joint, by the dis- 
junction of the epiphysis of the humerus at the elbow, by that of the 
olecranon or coronoid process of the ulna, or of the articular extre- 
mity of the humerus, and at the wrist, by the separation of the arti- 
cular extremity of the radius. The same accident may happen to 
the femur at the knee-joint, or to the tibia at the ankle. 

The separation of the epiphysis from a young bone is effected with 
a less degree of violence than is required to break the shaft of the 
same bone ; and should such a fracture occur in the neighborhood of 
a joint, in children below twelve or fourteen years of age, in a line 
corresponding with that of the epiphysis, it may generally be pre- 
sumed that the apparent fracture consists in a separation of this pro- 
cess. Practically, it is not very important, because the treatment 
would not differ from a fracture of the same line of bone after union 
is completed between the epiphysis and the shaft. Less time how- 
ever, would be required to repair the injury in the younger subject. 
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CHAPTER IV. 
ON BANDAGES. 

VALUE OF BANDAGES TO THE SURGEON. — IMPORTANCE OF ACQUIRING 
SKILL IN THEIR APPLICATION. — USES OF A BANDAGE. — MODE OF APPLI- 
CATION. — THE COMMON BANDAGE. — THE T BANDAGE. THE FOUR-TAILED 

BANDAGE. — THE MANY-TAILED BANDAGE. 

In the following brief chapter is included a description of the four 
or five forms of bandage in most common use, with a general refer- 
ence to the kind of malady in which their services are employed. 

In no department of surgery is the improvement, which has of late 
years taken place, more strikingly exemplified than in this; and it 
is a fact well worthy of observation, that, as we advance in scientific 
knowledge, so have elaborate and complicated contrivances gradually 
yielded to the simple bandage, now almost exclusively employed. 
This application, properly made, answers, with some few exceptions, 
every useful purpose, although skill and ingenuity may occasionally 
be required to meet the demands of individual cases. 

The common bandage consists of a strip of strong unbleached calico, 
without seam or selvage, varying from one to ten or twelve yards in 
length, and in width from one to five or six inches. It is firmly 
rolled up for use, and hence is commonly called a roller. Sometimes 
linen or flannel is the material employed, the latter being selected 
for the sake of additional warmth. Elastic bandages, made either 
of a fabric like stocking material, or of Indian rubber web especially, 
are also often employed with great advantage. 

Bandages are applied for various surgical purposes, viz., to pro- 
tect a diseased part from injury — to confine dressings, &c, in their 
situation — to restrain movement — to assist union where a solution 
of continuity has occurred — to support parts in a state of debility — 
to restrain hemorrhage by compression — to oppose certain displace- 
ments of the viscera, and to prevent or rectify deformity, by holding 
the dislocated parts in a natural relation to each other. 
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Skill in the application of a bandage is not to be acquired by any 
description ; it can only be obtained by frequent practice ; and I 
•would earnestly advise every student to lose no opportunity of be- 
coming a thorough proficient in this department of his profession. 
It is a subject which, in relation to its importance, is neglected, I 
believe, beyond all others. A bandage is not successfully applied 
with the facility imagined by those unpractised in the resort to it. 
Many surgeons, who can perform a capital operation not without eclat 
find great difficulty in the application of a simple bandage, and execute 
this really important part of their duty most imperfectly. Such an 
exhibition presents a warning and a useful lesson to all around. 
There is no excuse for the neglect of this subsidiary art ; the oppor- 
tunities for practice are always abundant ; there is every motive for 
the acquisition of skill, and its possession is a duty we are all liable 
to be called upon constantly to exhibit. 

The common examples in which the use of bandages is required 
are cases of ulcers, varicose veins, or other affections of the leg, and 
fractures. It is impossible to enter into detail, but when once 
the art of bandaging is acquired, it is very easy to meet the de- 
mands of each individual case. The general object is to apply the 
bandages smoothly and evenly, to ensure an equal pressure on the 
surface beneath, and to employ no more than is sufficient for the 
required purpose. If parts are liable to swell, allowance must be 
made for the difference of size. We must remember that, if the 
bandage be wetted, it will become more tense, but will become loose 
again on drying. These ends are best attained by commencing at 
the extremity, and applying the bandage most tightly in that situa- 
tion, and gradually and almost imperceptibly remitting the pressure 
as we ascend ; the roller should be kept close to the surface, and not 
more of it unrolled than is necessary; each successive fold should 
overlap about one-third, or one-half of the preceding. In order to 
apply the bandage smoothly to parts of unequal diameter, we dou- 
ble it upon itself. We will take one example by way of illustration. 

Suppose it is necessary to apply a bandage to the leg in a case of 
varicose veins. We commence by placing the extremity of the 
bandage on the dorsum of the foot, and surround the metatarsus by 
a few turns ; the roller being passed from one hand to the other, the 
bandage is then carried up obliquely across the tarsus from within 
outwards, round the ankle, and back again. It is better to carry the 
bandage up on the inner side of the instep, in order to support the 
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arch of the foot. This manoeuvre is again repeated, care being 
taken to enclose as much of the heel as possible, and the bandage 
is then rolled spirally up the limb. As the leg increases in diame- 
ter, the roller is to be reversed, or folded sharply over on itself, 
guided by the finger. (See plate.) The bandage is continued in 
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this manner up the leg as far as is required, usually to a point 
immediately below or above the knee; a few circular turns are then 
given, and the end fixed either by a pin, a few stitches, a piece of 
adhesive plaster, or by splitting the end of the bandage longitudi- 
nally for a short distance, bringing the ends round the opposite sides 
of the limb, and tying them together. A bandage well applied has 
a very neat appearance ; it lies smoothly ; the lower margin of each 
fold is seen at equal distances, at which the inflections are placed. 
These inflections are generally made over that part of the limb requir- 
ing the greatest pressure. 

The T bandage is sometimes employed for giving support to the 
anus, perineum, scrotum, &c. It consists of a circular portion of 
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considerable breadth, which passes round the loins, and a perpendi- 
cular piece, which descends from the back, passes between the thighs, 
and then ascends to be fixed in front. The circular portion may 
be supported by means of bands passing over the shoulders. The 
perpendicular portion may be provided with a pad, covered with 
oiled silk and split longitudinally in front, &c, according to the 
necessities of each case, each end being drawn over the correspond- 
ing groin. 

The four-tailed bandage is a very useful contrivance. It is gene- 
rally employed in fractures of the lower jaw. (See plate.) This is 

Fig. 18. 




required for keeping dressings on the head, knee, &c. It consists 
of an oblong piece of calico or linen of requisite size, split up the 
middle, at each end, nearly to the centre. If applied to the head, 
the middle portion is placed towards either the front or back, accord- 
ing to circumstances ; the anterior ends are brought backwards, 
under the occiput, and either tied there, or brought round the neck 

and secured in front ; the posterior are fastened under the chin. 

(See plate.) Its mode of application to the jaw or other parts is 
obtained by reversing the above position, viz., by applying the 
central broad part to the chin, around which it is made to fit by 
carrying two ends vertically to the summit of the head and the 
other two backwards round the occiput. These ends are then united 
to each other by a vertical piece. 
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The many-tailed bandage is sometimes, though rarely, employed 
in cases of fracture of the leg. It consists of a longitudinal portion 



Fig. 20. 




and a sufficient number of transverse pieces, proportioned in length 
to the circumference of the part to which it is to be applied. The 
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transverse pieces are laid across the longitudinal portion, a little 
obliquely, each somewhat overlapping the one above, and fixed by a 
few stitches ; the limb is laid upon the longitudinal strip, and each 
pair of the ends are necessarily brought across in front of the limb, 
commencing with the lowest. — (See plate.) 

Additional information on this subject is given elsewhere. — See 
Fracture — Dislocation — Hernia — Cataract, &c. 
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CHAPTER V. 
ON FRACTURES. 

NEGLECT OP TREATMENT OF FRACTURES BY BRITISH SURGEONS. — INDUSTRY 

REQUISITE RATHER THAN SKILL. — SIMPLE FRACTURES. COMPOUND 

FRACTURES. — COMMINUTED FRACTURES. — TRANSVERSE, OBLIQUE, LON- 
GITUDINAL FRACTURES. — CAUSES OF FRACTURE. — INFLUENCE OF THE 
MUSCLES ON THE POSITION AND RELATIONS OF THE BONES. — OVER- 
LAPPING OF THE BONES, AND SHORTENING OF THE LIMB. — SYMPTOMS 

OF FRACTURE. CREPITUS. PRINCIPLES OF TREATMENT. REDUCTION 

AND RETENTION. — COMPOUND FRACTURES. — IMPORTANCE OF EARLY 

PROGNOSIS. — TRAUMATIC FEVERS. SLOUGHING. — FRACTURES INTO 

JOINTS. — ANCHYLOSIS. — FRACTURES WITH DISLOCATION. — SPECIAL 
FRACTURES. 

A chapter on the subject of fractures of bone, although rarely 
calling for the employment of the knife, or other instruments of 
surgical cutlery, involves both the principles and the manipulative 
agency of operative surgery. It has been charged against British 
surgery, and not without some show of reason, that its powers, which 
are so largely and so successfully wielded in the cause of other dis- 
eases, have been more sparingly dealt out in the cause of a broken 
bone than of any other structure. This charge, if true, implies less 
the want of knowledge than the want of industry. The manage- 
ment of simple fractures claims less of professional skill than of 
time and labor. The principles are both obvious and simple, and in 
the award of responsibility between the powers of nature and of art, 
it must be confessed that nature performs by far the greater half of 
the duties required. Any part of the skeleton is liable to frac- 
ture — cranium, ribs, sternum, vertebrae, pelvis, extremities. This 
liability is of daily occurrence. Experience is acquired, more espe- 
cially in towns and in largely populated districts, without difficulty. 
Every surgeon ought to be familiar with such knowledge ; and, con- 
sidering the healthy condition of the entire osseous system as indis- 
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pensable to a man's functions in life, almost whatever duties are 
assigned to him, he ought to be equally prepared to take the trouble 
requisite for its complete restoration, in case of any ordinary acci- 
dent befalling it. There is some excuse in extraordinary cases ; but 
such cases are comparatively rare. Cases of fracture of the extremi- 
ties, involving joints, for example ; oblique fractures in persons of 
peculiarly irritable habits, and severe compound fractures ; but, in 
reference to simple fractures, whether of the trunk or extremities, 
and without idiosyncracy, a small amount of knowledge, with a 
moderate share of personal exertion, are all the requisites demanded 
for their complete restoration. 

But, however perfect may be the resources, and however large 
the contribution of nature to the union of a broken bone, these 
resources are profitless, unless directed and controlled by art. Bones 
are structures of so low an organization as to influence the sensi- 
bilities of the constitution in a very slight degree so long as the 
bone alone is broken. The health is little disturbed ; neither inflam- 
mation nor suppurative action interrupts the simple process of union 
up to its final consummation. The chief source of evil is derived 
from the necessary restraint incidental to the treatment. One is, 
therefore, at a loss to find any apology for those surgeons to whose 
want of care, and even of humanity, may be attributed the numerous 
examples of distorted and contracted members which have cast a 
reproach on the surgery of Great Britain. It is not in the manage- 
ment of great cases that the superiority of the surgeon is so strongly 
manifested, as in that of common diseases of every day's occurrence. 
Genius for our art may shine out on great occasions, and brilliant 
devices contend against remarkable deviations from health ; but 
conduct is required by us all. The word conduct has a wide inter- 
pretation — it appeals to the application of the humanities of life, as 
well as to the exercise of skill and industry, in the application of our 
best resources to the treatment of disease. 

Fractures are various in kind, and each kind claims some important 
modification in its management. Perhaps the most important divi- 
sion of this form of injury is that into simple and compound ; but each 
variety is subject to modifications. Simple fractures, usually affecting 
the extremities, or the ribs, may occur in different relations to the 
affected bone. A bone may be broken transversely or obliquely, or 
almost longitudinally. The shaft of the bone may be merely divided 
by a transverse or oblique section, or it may be broken into many 
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fragments. Thus we have a comminuted fracture. The case is 
further complicated by the greater or less injury done to the soft 
structures around it. A compound fracture is defined to be a solution 
in the continuity of a bone, accompanied by a wound in the skin, 
which communicates with the fractured bone. This communication 
almost necessarily infers a greater extent of injury done to the soft 
structures of the limb than in simple fracture ; and it is not therefore 
surprising that so much greater difficulty attends the future progress 
of the case. But the exception to this general rule is not very un- 
common, because a fracture may be greatly comminuted as regards 
the bone, and very destructive of the soft parts ; and yet the skin 
being unbroken, brings it within the definition of a simple fracture ; 
and on the other hand, a cutaneous bone, like the tibia or ulna, may, 
when fractured, be partially forced through the skin, with little injury 
to the soft structures of the limb, and still obey the definition of a 
compound fracture. 

The causes of fractures are almost invariably referable to external 
violence, such as a blow or fall ; but it is indubitable that the sudden 
and violent action of the muscles attached to a bone is occasionally 
the cause of its fracture. Indeed, fractures of the patella are almost 
uniformly attributable to this cause alone, and occasionally also that 
of the olecranon. But although a fracture of a long bone by the 
action of its muscles is a rare accident, we meet with daily examples 
of the agency of this power in displacing bones that are already 
fractured, and, indeed, of converting a simple into a compound frac- 
ture. If the humerus be broken immediately below the coraco- 
brachialis, or the radius below the insertion of the biceps muscle, the 
sudden action of those muscles must almost necessarily exercise an 
influence on the position of that fragment of the bone into which 
they are inserted. But the influence thus exerted by these and 
similar muscles must be cotemporaneous with the moment of frac- 
ture ; for nothing can be more improbable than that these muscles 
should continue for an indefinite time to drag upon the broken bone. 
In cases of fracture, whether transverse or oblique, the bone is gene- 
rally shortened in its length by the action of the muscles inserted 
into it ; but this change takes place at the time of the accident ; and 
so long as the limb is at rest, the shortening does not increase, even 
to the lapse of some hours before it is placed in splints. There is a 
vast difference between the extent of the action of muscles exerted 
on any given bone in dislocation and in fracture, as may be inferred 
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from the different degrees of force required to replace the bone in 
the two forms of accident ; for the one is readily effected by the 
extending power of two persons, and retained by the simple applica- 
tion of splints, while the other requires the artificial force of the 
compound pulley. While I admit the efficacy of muscular contraction 
in shortening a fractured limb, I cannot concur with the authors of 
the old school of surgery in the belief that the direction taken by 
the lower fragment is attributable to the operation of this cause. 
The direction of the lower fragment is greatly determined by the 
direction of the blow. If the femur be broken half way down by 
violence applied on the outer side of the limb, in all probability the 
lower end will overlap the upper, and project on the inner side of the 
thigh. But this retraction is produced, at the instant of the shock, 
by the sudden action of the muscles exerted for the purpose of steady- 
ing the limb, and not by their continued action after it. The resist- 
ance afforded by a large bone or a large limb is sufficient to resist these 
actions after the accident, in a great degree. Indeed, the pain which 
their action would produce would of itself insure sufficient control to 
prevent further contraction. Not so, however, in the case of a large 
muscle attached to a small bone, as we find in the example of the 
patella drawn up by the rectus muscle, and the action of which often 
continues for some days after the accident. 

The retraction of the limb is always produced by this contractility 
of the muscles, and hence the overlapping of one bone by the other. 
The projection of one or more bones at the point of fracture may be 
occasionally due to the action of the muscles operating on the upper 
portion, but not so commonly so as is supposed. In the case of the 
thigh, for example, there is no muscle so attached to the bone as to 
elevate the upper portion in any other direction than that inwards, 
for the long muscles of the limb have lost their influence by reason 
of the solution in the continuity of the bone, on which they have 
hitherto acted ; and of the muscles connected to the upper half, we 
have none but the triceps, which can only act by distorting the line 
of the bone in the direction upwards and inwards. It will be recol- 
lected that the rectus in front passes beyond the fracture, and the 
crurseus and vasti arise from the upper portion of the femur, and 
cannot therefore influence its movements, while the flexors behind 
the bone extend below the fracture to form the hamstrings, and can 
of course only operate on the lower portion. In fracture high up 
the psoas and iliacus exercise no influence in elevating the upper 
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end. With respect to the humerus, we may have the deltoid or 
the coraco-brachialis acting on the bone in the direction of their 
origins, in cases of fractures below the insertions ; or the muscles of 
the axilla, in fracture still higher up on the bone; but I do not 
think that the projection of the upper portion of the humerus is 
materially influenced by their actions, which is rather to be attributed 
to the direction in which the force has been applied against the bone. 
In the case of fracture of the radius, again, we have only the prona- 
tor teres, the action of which would be immediately expended in the 
act of rotating the forearm. It has no power of elevating the upper 
portion of the bone. That the muscles exert some influence is highly 
probable, but I think not to the extent that has been supposed. 

The shortening of the limb in fractures is, without doubt, owing to 
the action of the muscles immediately consequent on the accident; 
but I contend that this violent action does not continue, as in the 
case of a dislocation, and I doubt very much whether it is the cause 
of the prominence of the upper end, so frequently found; the truth 
of which observation will, I think, be confirmed, by observing more 
critically than is usually done the relation held by the surrounding 
muscles to the upper or projecting portion of the bone. 

From the period of the accident, however, if neglected, the muscles 
of the limb commence a process of slow retraction, which will extend 
over many days and even weeks, as occur in some rare examples of 
fracture of the neck of the thigh bone, without early symptoms. 

Although fractures are more frequently the result of external 
violence than of any other cause, yet a bone may be broken by the 
sudden arrest of its movements, as has occurred by placing the foot 
in a plug-hole, while in the act of walking. Such fractures are 
almost invariably oblique ; while the transverse fracture is generally 
the product of a blow from a small body, as distinguished from the 
crushing effects of a large one. 

The symptoms of fracture are generally unequivocal. In cases 
in which the ends of the bones are separated, it is characterized by 
pain, by shortening, by a powerless condition of the limb, by irregu- 
larity in its form, and by the sensation produced on friction of 
the broken ends of the bone, termed crepitus. Some of these symp- 
toms occur in dislocation, but in fracture the injury, unless in the 
neighborhood of a joint, is palpably referred to the shaft. Shorten- 
ing of the thigh is common to both fracture and dislocation ; but in 
fracture, the part is more distorted from its usual form than in 
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dislocation, and the pain caused by the attempt to move it is referred 
to the shaft, and not to the joint; and should the fracture occur 
within a few inches of a joint, the crepitus will determine the nature 
of the injury without difficulty, because the bones are thick, and 
cannot so well overlap each other as in the case of fracture of the 
shaft, in which the two rugged surfaces may be brought into contact 
without difficulty. 

The crepitus, which not infrequently attends on cases of disloca- 
tion, is distinct in its character from that of fracture. An experi- 
enced touch will generally detect the one from the other readily 
enough. False crepitus is caused by the friction of two rough sur- 
faces, composed of soft material ; true crepitus, of hard bone. False 
crepitus gives merely a slight jerk to the rotatory movement of the 
bone, while true crepitus conveys a sense of hard grating, percepti- 
ble both to the surgeon and the patient. Pain almost invariably 
attends the effort which causes crepitus in fracture, and the evidence 
of the injury being once clearly obtained, and it can only be obtained 
in many cases by a considerable effort, the surgeon should desist 
from its repetition. It is only in cases of doubt that the patient 
should be subjected to the certain evidence of violent and painful 
rotation. There are positive evils attendant on the occasional pres- 
sure of a superfluous array of surgeons, all of whom, animated by an 
earnest love of professional knowledge, are, naturally and commend- 
ably enough, unwilling to allow an opportunity to pass without im- 
proving it ! Should it be necessary, for the benefit of the patient, 
that crepitus be felt, it may generally be rendered palpable by the 
slightest and the gentlest movement of the limb, when the bones are 
previously extended. Of course, much will depend on the limb 
broken, not only because the bone is more or less covered with 
muscles, the presence of which will necessarily mask the sensation, 
and render it less distinct, but because, in the case of the thigh for 
example, the limb is large and bulky, and is handled with more diffi- 
culty. 

When a bone is broken, the muscles of the limb, taking advantage 
of the loss of the extending agency of the bone, draw up the lower 
portion, and hence shortening. The power the muscles exercise in 
thus reducing the length of the limb is greatly increased, if the 
fracture be oblique, and the ends pointed ; and in proportion to th,e 
obliquity of the fracture and the power of the muscles is the difficulty 
of retaining the two surfaces of the bone in permanent contact, 
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when brought into apposition, for the obliquity of the lower end acts 
like a wedge, and in persons of very irritable habit, the activity of 
the muscles is by no means confined to the moment of the fracture, 
but calls for the unceasing watchfulness of the surgeon. In oblique 
fracture, crepitus is more readily perceptible, without elongating the 
limb, than in transverse fracture. If the bone be comminuted, it 
will be still more distinct, or at least the sensation will be attainable 
with a still less effort of rotation. The pressure of the splints, 
acting laterally through the body of the limb, often contends but 
imperfectly against the tendency of the bone to retract, in conse- 
quence of the wedge-shaped form of the lower end of the bone, 
which forces its way in spite of them. In fractures of the forearm 
and leg, composed as they are of two bones, and especially if with- 
out displacement, the difficulty of diagnosis is often very great, and 
that of the fibula especially, for we have neither shortening, nor 
distortion, nor crepitus. In such cases, fortunately, treatment by 
splints is not so necessary as in fractures of single bones, sufficient 
extension being kept up by the other bone. 

Fractures of nearly all the bones, and particularly of the extremi- 
ties, demand two distinct indications : first, the replacing or re- 
ducing the fracture, and secondly, the retaining it in a suitable 
position for permanent union. The . first end is attained by exten- 
sion of the limb, and for this purpose the surgeon should have 
sufficient, and more than sufficient power at his command. Having 
made an examination of the limb both by the eye and by the hand; 
having ascertained, by the exercise of his best judgment, the 
locality, and the direction of the fracture, whether transverse or 
oblique, and whether comminuted or not, his next step is to provide 
the means by which to retain it in position. For this purpose, 
either wooden or metal splints are employed. Observing the form 
of the limb, he will determine the number to be applied, taking 
care that as much of the surface be covered by the splints as possi- 
ble, in order that, being extensive, a less degree of pressure is requi- 
site ; but that they do not "ride," as it is termed, over each other. 
If any considerable space be left between them, it will be compressed 
by the straps or roller applied around ,the splints, and create 
inconvenience, and even pain. The splints, however, should not be 
too wide or bulky. A round region of a limb will require four in 
number ; whereas for the forearm and leg, we can conveniently 
adapt but two. The limb is protected against the injurious conse- 
10 
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quences of the splints by pads, and much of the future comfort of 
the patient depends on their being efficiently made. They should be 
arranged by the surgeon himself, or under his immediate direction. 

The material usually employed for this purpose is tow or raw 
cotton. If the former be selected, it is necessary that it be new and 
fine, and free from balls. Mr. Abernethy, who made the best pads 
I have ever seen, and who took the trouble to instruct me in this 
necessary art, used to have the linen in which the tow was inclosed 
laid out, and he then drew the tow from the mass in detail, by the 
pressure of the inner side of his hand against the table, from one 
end of the pad to the other. This process he continued till the 
whole mass, so disposed, had reached a sufficient thickness. It was 
then inclosed in numerous folds of the linen and sewn up. Pads 
are not usually made of sufficient thickness to protect the skin 
against the pressure of the splints, and particularly so at the ends, 
where the hard substance is likely to irritate and inflame the struc- 
ture against which it presses. Cotton wool is also a good material ; 
and, indeed, in some respects, is preferable to flax, being softer, 
and at the same time more elastic. The cotton used in wadding for 
dresses is objectionable. Horsehair and bran are also occasionally 
employed for the purpose ; but every end is answered by the two 
first named agents, which, indeed, are more generally resorted to. 

It is the custom of some surgeons of the present day to retain 
the old practice of applying a linen bandage, in some form or other, 
immediately around the limb, previous to the application of the 
splints. Some surround the limb with a common roller, others apply 
the old eighteen-tailed bandage, which is, in my opinion, a super- 
fluous appendage in the treatment of fracture, and may be perfectly 
well represented by a piece of fine linen applied once or twice 
around the limb, extending to the breadth of a foot or more. As a 
general rule, unless the fracture be comminuted, both may be dis- 
pensed with. The splints should be retained by straps and buckles, 
instead of pieces of calico roller. The degree of tension effected 
by the straps can be more easily regulated. The straps, whether of 
thin leather or of the tape often used, should be broad, and the 
buckles strong, and well and firmly attached to them. 

When this apparatus is completed, the fracture should be "set." 
For this purpose the limb, suppose in the case of a fractured thigh, 
should be drawn out in extension by one or two persons of compe- 
tent strength, employing force, steadily and uniformly made, on the 
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extremity. The limb may be drawn from the knee or from the 
ankle. The counter-extension having the weight of the body in 
addition, requires, of course, less power. While the extension is 
being made, the surgeon stands by the side and assists, by gentle 
movements of his hands, in moulding the bone. He may, with this 
object, slightly raise the fractured bone and draw it in all directions, 
while extension is being made, and employ pressure with his hands, 
first on one side and then on the other. The extension should be 
continued for some minutes, until the thigh has reached the length 
of the opposite one ; but the extension should be continued, although 
with less force, while the splints are being applied, and, indeed, up 
to the moment of their being fixed by the straps. Deficient exten- 
sion of fractured limbs is a common fault ; if made with caution and 
with gentleness, it can hardly be carried too far. When the splints 
are properly applied, it is of little moment in what position the limb 
is placed ; but in the case of the thigh, if the trunk be horizontal 
in bed, the thigh should be a little raised to the ham, and the knee 
may be slightly bent. 

The functions of the body, during the treatment, demand ob- 
servance by the surgeon ; the action of the bowels will be arrested 
by position, by inactivity, and by the shock to the nervous system. 
This condition of temporary torpor will recover itself in the course 
of thirty-six or forty-eight hours, and if not, it may be assisted by 
the mildest form of aperients. Little medicine is required of any 
kind. 

The period at which the splints should be first removed depends 
on circumstances. So long as we have ocular evidence that the 
length of the bone corresponds with that of the opposite limb, and 
that the patient has no cause of complaint from the unequal pres- 
sure of the splints, but that he lies easy in bed, and that the regu- 
larity of his functions of appetite, of sleep, &c, is resumed, we have 
no excuse for their removal. It is the practice of some surgeons to 
indulge what appears an idle curiosity, by removing the splints 
almost daily. There can be no warrant for this practice, so long as 
the parts are undisturbed, and free from pain. At least five or six 
days, or even a week, may be allowed to elapse before the limb is 
examined, when the upper splint should be carefully removed, and 
as carefully replaced, if all appears progressing well. If, however, 
the limb be again shortened, and the bones appear to overlap, the 
splints should be removed, and extension repeated as at first, addi- 
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tional care being taken in their readjustment : should the first exami- 
nation prove satisfactory, the splints should not be removed for at 
least another week, or ten days. 

It is the practice of the French school, and recommended by 
Dupuytren, to remove the splints on the day after the accident, in 
order to ascertain that the position of the bone is satisfactory, and 
that gangrene of the limb has not taken place. No doubt, gangrene 
has occurred in reported cases on the day after fracture, but that 
fact forms no solid grounds for the removal of the splints on the 
second day. The liability to gangrene may be pretty well ascer- 
tained by the degree of injury which the soft parts have sustained 
before putting up the limb. In cases in which extensive injury of 
the soft parts has occurred, it is necessary to examine the limb, not 
only on the day following, but on any and every subsequent day ; 
but this occasional liability cannot, surely, subject all fractures to 
the same necessity. 

At the same time that this reasoning appears to be just, I admit 
that no great evil can arise from the removal of the splints, as 
above recommended by Dupuytren. I merely object to the grounds 
on which its supposed necessity is placed. 

When the limb appears contused, and indeed under almost every 
variety of circumstance, it is desirable to increase the tension of the 
straps which encircle the limb, after the first day or two ; or, in 
other words, it is desirable to apply a moderate degree of pressure 
only in the first instance. 

When an oblique fracture occurs in a person of irritable habit, 
who lies restless in bed, obeying very imperfectly the instructions of 
the surgeon as regards quietude, it often happens that every care 
bestowed fails to retain the bone in its position. Under these cir- 
cumstances we are compelled to resort to some artificial mode of 
maintaining permanent extension of the limb ; or what is preferable, 
the counteracting force, in the case of fractured thigh, may be en- 
larged by the application of a long splint, used by the late Mr. 
Liston,* which passes from the axilla to the foot, and is attached 
around the abdomen, perineum, thigh, and leg. The instrument 
invented by Mr. Bottomley is an improvement upon it. 

Permanent extension has been occasionally resorted to, by means 
of a weight hanging over pulleys, but it is difficult to regulate, and 

* Originally invented by Baron Boyer. 
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is a source of conthmed restraint. The object may be better at- 
tained by two, or even three, steel springs, each end of which is let 
into a socket, formed in a firm belt, applied at the extremities of the 
fractured bone. One should be applied around the thigh, imme- 
diately below the groin, and the other close above the knee ; and the 
springs, which should be about an inch in breadth, and operating 
with a force of some six or eight pounds, bent, and introduced into 
the sockets made to receive them. This extension, which need not 
be very great, is permanent, and has the advantage of being unaf- 
fected by the movements of the body. It is, perhaps, hardly neces- 
sary to say that the springs should be applied during the full degree 
of extension of the limb. 

An improvement on the spring is that of an instrument, which 
makes extension permanent by the tension of a strap on the prin- 
ciple by which we elongate an ellipse by the application of lateral 
pressure on its sides. By tightening the strap we increase the ex- 
tending power. The plates exhibit the instrument before and during 
its application to a fractured thigh on the left side. 

Fig. 21. 




Fig. 22. 




When the shortening of the bone with overlapping results from 
spasm of the muscles, occurring within a day or two of the acci- 
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dent, this principle of permanent extension is not applicable to the 
case. The evil must be met by constitutional treatment and careful 
■watching. 

In cases of large contusion, in which blood is extravasated, the 
splints should at first be loosely applied to the limb, for otherwise 
their pressure will be a source of mischief. If the extravasation 
be very great, it will be better to postpone the application of splints 
altogether for a few days, and either to resort to the long splints 
or to permanent extension by means of the instrument I have above 
described. This treatment is especially required in injury of the 
soft parts, likely to lead to disorganization. The surface may vesicate 
and become gangrenous, under which circumstances, of course, the 
presence of splints would greatly aggravate the evil. 

"With regard to position, much has been said by Pott and by 
many subsequent writers, the greater part of which resolves itself 
into the necessity of avoiding any undue strain on the muscles. 
If the leg be placed in a straight line, the flexors of the leg are in 
an attitude of less ease than if the thigh were a little bent ; and by 
placing the limb in the position of semiflexion, we obviate the liability 
to spasm of the muscles involved. This principle is a good one, when 
practicable, and should be strictly observed. 

The treatment of compound fractures demands all the art of the 
highest classed surgery, whether relating to their local or to their 
constitutional management. In simple fractures, the attendant evils 
are immediate and slight in degree ; in compound fractures, the 
present symptoms are severe, and are yet more so in prospect. 
Local inflammation, extensive suppuration, and possibly gangrene, 
are accompanied by the various forms of severe traumatic fever, 
assuming the characters of hectic and typhus. In severe cases, the 
constitutional forces are reduced to the lowest ebb, the powers of life 
are exhausted, and under circumstances of peculiar difficulty, the 
question of amputation is often raised. This condition infers a fault 
in the management of the case on the part of the surgeon : — either 
an error in judgment at the outset, a miscalculation as regards the 
extent of the injury done, excess of confidence in the constitutional 
powers of the patient, or mismanagement of the case during the 
treatment. Had other treatment been adopted, the limb might 
have been saved, or his life not been jeopardized. But this con- 
dition is by no means necessarily a subject for self-reproach. The 
best judgment is fallible ; the best experience but an onward step in 
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knowledge. It is the sacred duty of a surgeon to avoid amputation, 
if possible, at the time of the accident. If the injury to the soft 
parts be not very great ; if the bone do not largely protrude, nor 
the skin be extensively lacerated ; if the continued warmth of the 
limb below the fracture indicate the escape of the main artery, and 
the nerves be not implicated, the attempt should be made to save 
the limb: but, on the other hand, extensive injury to the muscles, 
particularly to the skin, as the natural investment of the limb, 
accompanied by a large protrusion of the bone, and especially if 
reduced vitality, indicated by loss of warmth and sensibility of the 
extremity below the fracture, point to injury of the vascular and 
nervous systems, then amputation is the best alternative to the 
attempt to retain the limb. There are, in the whole range of surgi- 
cal practice, no cases requiring more deliberate and sound calculation 
than these cases of compound fracture, in which the injury is just 
so considerable as to raise the question of removal, without giving 
a definite answer to it. Having considered this subject more in 
detail under the head of amputation, I proceed to the treatment of 
compound fracture. 

In compound fracture of the thigh, which I again imagine the 
example, we employ the interrupted splint, which is so termed be- 
cause it connects the two portions of the splint sawn asunder by an 
arch of iron, in order to leave the wound open for treatment, and 
not subject to the pressure of the entire splint. The bones should 
be reduced by slow and careful extension, and, if necessary, adjusted 
by the lateral movement of the limb, described in simple fracture, 
and the wound be carefully brought together, and, if possible, healed 
by the application of plaster. 

Supposing the bone to protrude through the muscles and skin, 
and to be so firmly fixed as to preclude the possibility of its reduc- 
tion by any force of modified extension, lateral movement, &c, what 
is to be done ? Whether to remove the protruded bone by the saw, 
or to enlarge the wound. If we attempt the former expedient, we 
not only endanger the skin, but in removing the portion which pro- 
trudes, we leave the cause untouched; for the bone may be held by 
the muscles within, as well as by the skin ; and, indeed, in order to 
detach it from the skin which encircles it, the bone must be forced 
out yet further through the wound, and if the entire shaft of the 
bone be removed, we preclude the chance of recovery without per- 
manent lameness, for the bone is shortened by so much as has been 
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removed. The better treatment, generally, is that of enlarging the 
wound with a knife, and, if necessary, the division should extend 
even through the offending muscles. 

The question of making a wound through sound skin is essentially 
distinct from that of enlarging a wound already made by the addition 
of a clean incision, and, therefore, to that course we are necessarily 
driven. 

The bone being reduced, the limb is to be "put up" with more 
than usual care, the edges of the wound carefully brought into appo- 
sition, the interrupted splint occupying the aspect of the limb on 
which the wound is placed, unless this aspect can be altogether 
avoided, and the limb placed over a slightly inclined plane, that is, 
raised from the groin to the knee, and then as slightly bent down- 
wards towards the heel. The length of the part which supports the 
thigh should correspond with that of the thigh it supports. If too 
long, it will drag on the knee, and inevitably distort the lower frag- 
ment of the bone below the fracture ; if too short, it will be useless. 
And this is the great objection to the double inclined beds, invented 
by my late friend Mr. Earle. Unless the bed fit the body with some 
approach to accuracy, the entire of the femur will not lie flat upon 
it, and the consequence is that the lower fragment, especially if the 
fracture occur in the neighborhood of the knee-joint, will ride up- 
wards, and leave a lump or swelling, caused by the inapposition of 
the two surfaces. To possess the full advantages of this generally 
excellent invention, the pelvis should rest entirely in the hollow 
formed by the angle ; but instead of this, the pelvis of many patients, 
occupying beds too short for their height, rests across the angle, 
instead of in it, in consequence of the leverage caused by fixing the 
feet to the board, the leg being the lever, and the ham the fulcrum. 

The recovery from -a compound fracture, in all cases of severe in- 
jury to the soft parts, is necessarily slow, for deep-seated inflamma- 
tion follows, and more or less suppuration continues for many days 
or weeks. If the wound heal permanently, for it may unite and the 
edges again separate, the process of suppuration will either not form 
at all, or will be very limited in degree. Under such circumstances, 
the progress of the case towards recovery will be less tardy. If the 
wound do not unite, but, on the contrary, if it show marks of in- 
flammation around it, it is obvious that the case must progress 
through suppurative action. Here all the powers of the constitu- 
tion are required to carry the patient through the depressing in- 
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fluence of the disease ; and then is it that we begin to feel the per- 
nicious results of early depletion, mainly employed to prevent con- 
sequences inevitable to the great extent of injury the parts have 
sustained. The fever, in the first stage, assumes the character of the 
simple inflammatory kind, gradually changes with the change of the 
local symptoms to that of hectic, in which a large secretion of pus, 
and general relaxation of the ordinary secretions, draw rapidly on 
the vital powers. All this time no process of reparation has com- 
menced in or about the bone. The period occupied in simple frac- 
ture in uniting the bone is here engaged in repairing the injury 
done to the soft parts, and not until this reparation is complete, or, 
at least, not until diseased actions have subsided, does this process 
commence. In proportion to the condition of tonic health of the 
person are the later stages manageable. To reduce the strength in 
the first stage of the injury, by copious venesection or by purgation, 
is almost sufficient to insure the occurrence of a train of subsequent 
symptoms, which jeopardizes the life of the individual. In my 
opinion, no principle can be more false, no practice more pernicious. 
In compound fracture, the vital powers should be sedulously nursed 
from the commencement, and local irritation allayed, if possible, by 
absolute rest, and the employment of any form of application that 
is soothing and agreeable, no matter what character or form it may 
assume. 

The case is complicated, if the fracture extend into a neighboring 
joint, and especially so, if the joint be a large and an important one, 
like the knee. If the bone be at all comminuted, it cannot be ex- 
pected that the joint will be saved ; anchylosis is the almost certain 
issue. But it by no means follows, that anchylosis should be the 
result of a simple fracture of a bone extending into a joint, parti- 
cularly if the fracture be slight. Still, under all circumstances in 
which this form of accident occurs, it is right that we be prepared 
for the possible loss of the articulation, by placing the limb in such 
a position as may render it hereafter most serviceable to its owner. 
For example, in fractures into the elbow-joint, although possibly at 
other times desirable, the straight position would prove a very ob- 
jectionable one. We should bend the joint so as to bring the fore- 
arm at an angle of about one hundred and ten degrees with the 
upper arm, this being the position which experience proves as the 
most generally useful. In the case of a fracture of the lower end of 
the femur, or the head of the tibia, extending into the knee-joint, 
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the leg should be very slightly bent on the thigh during the treat- 
ment ; and so, under all circumstances in which the structure of the 
joint may become disorganized, the utility of the limb should be duly 
considered, supposing the joint to be destroyed. 

In fractures combined with dislocation, the difficulty in the treat- 
ment is greatly increased. Of the two evils, that of fracture is 
obviously the greater. It is quite impracticable to reduce the dis- 
location unless we have an entire bone to draw upon, for the exten- 
sion of the muscles, even though justifiable, could never lead to the 
reduction of the bone ; and the bone being broken, no extension 
from below can reach it, supposing the fracture to occupy its upper 
third, or even as low as its middle, nor, indeed, under any circum- 
stances, would it be possible to apply the agents of extension with 
benefit. In this condition of the limb, the course to be pursued is 
to reduce the fracture as though unaccompanied with dislocation, 
and having obtained union of the bone, then to attempt reduction 
of the dislocation. The bone will be united, probably, at the ex- 
piration of five or six weeks, and the dislocation may be reduced, 
by judicious management, even to a later period. (See Disloca- 
tions.) 

The application of a starched bandage, after union of bones, is 
very desirable, and, indeed, becomes necessary, should the limb be 
called into employment before the union is perfectly firm ; and it will 
afford great support and a sense of security that is highly valued by 
any patient who is compelled by necessity to move about prema- 
turely. The bandage should, of course, be applied when wet, with 
the patient at rest, in which state he should continue until the 
bandage, having become dry, has acquired sufficient stiffness to effect 
the object. White of egg, with flour or with whitening, is occa- 
sionally substituted for the starch. 

The bones of young children are susceptible of being bent when 
the force is insufficient to produce fracture. We observe this change 
of form produced in the clavicle, forearm, and even in the thigh and 
bones of the leg. Such an effort of violence cannot be obtained 
without injury to the organization of the bone, and it should be 
treated like fracture, in the reliance on the resources of nature to 
replace and remodel the bone, under the influence of simple pressure. 
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FRACTURE OF THE LOWER JAW. 

Fractures of the lower jaw may occur in the vertical or in the 
transverse direction, but are far more frequent in the former. They 
almost invariably arise from a blow, by which the bone may be 
broken in any part from the symphysis to the ramus. The evidence 
on examination is generally conclusive. The separation of the bone 
is for the most part slight, and is often imperceptible without manual 
examination. The simplest application is often the best, and as 
regards the inferior maxillary bone, a piece of linen three feet long, 
and about six to nine inches in breadth, will make an excellent 
bandage for the occasion, if torn from each end to within five or six 
inches of the middle. [See Bandages.) The centre may be cut 
away for the chin. Two ends are then tied behind the head, and 
the posterior two are carried upwards and fixed over the head. 
Should this fail to keep the bones in apposition, a mould of the jaw 
may be made in pasteboard, wetted in hot water. This mould, fixed 
on to the jaw, will harden in a few hours, and should be retained by 
the above bandage. Sometimes it is necessary, in vertical fracture, 
to tie two or more teeth together with a silk thread. The vertical 
fracture requires the application of the agents of retention, whatever 
they may be, for an average of twenty-five to thirty days. If trans- 
verse, somewhat longer. 

FRACTURE OF THE RIBS. 

Fracture of the ribs is the result of a blow directed against the 
chest. If by a pointed instrument, a single rib will be broken ; if 
by an obtuse force, probably two, or more. Whatever be the form 
of the immediate agent of the injury, the force must be applied 
suddenly, or the elastic support of the rib would protect it, at least 
from fracture. 

A rib is usually broken at, or near its angle, that is, about three 
or four inches from its attachment to the spine, because it is here 
that the two forces, viz., that of the blow and that of recoil meet, 
although the blow may have been received at some distance for- 
wards. This part of the rib being covered with large muscles, 
explains the difficulty which so frequently attends the detection of 
the injury. The symptoms by which it is ascertained are local pain 
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on pressure over the suspected region, and crepitus. But this latter 
symptom cannot be perceived without a force of pressure that is 
exceedingly painful, so much so, indeed, as often to preclude any 
prolonged examination. 

A broken rib is brought into coaptation on the same principle on 
which other fractures are reduced, viz., by extension. This object 
is attained by making a full inspiration, and by distending the lung 
to its largest dimensions. By this means the extremities of the rib 
are elongated, and the fractured ends are brought into apposition. 
This relation should be maintained by means of an elastic bandage 
applied around the chest, which, while it retains the bones in contact, 
permits, at the same time, a freedom of respiration which is rendered 
difficult, and indeed impossible, under the agency of common calico 
or flannel. A rib will usually unite in from twenty to twenty-five 
days. 

FRACTURE OF THE CLAVICLE. 

This fracture is generally caused by a point-blank fall on the 
shoulder, by which the collar-bone is either fractured or dislocated. 
It is, however, a far more frequent accident than dislocation, which 
is very rare. The symptoms are generally distinct and unequivocal. 
1. The line of the bone is interrupted, the inner portion being raised. 
This irregularity is ascertained by passing the hand along it. 2. 
The head is often drawn a little to the affected side, to relax the 
sterno-mastoid muscle. 3. The shoulder, having lost the radius of 
its movements, approaches the mesial line of the body, compressing 
the axillary cavity. 4. None of the muscles attached to the bone 
can be brought into full action. Displacement, however, is not the 
invariable attendant on fracture of the collar-bone. When the frac- 
ture occurs at the distance of about an inch from the acromial end, 
or between the two portions of the coraco-clavicular ligaments, these 
ligaments, acting on the bone above, prevent their separation, and 
fracture is then detected with more than usual difficulty. I have 
frequently known fracture of this bone to occur in young infants. 

The treatment of fracture of the clavicle involves extension of the 
bone, and adjustment of the broken ends. This is effected, as in 
dislocation, by drawing the shoulders backwards, while the knee is 
applied against the middle of the back, and retaining them by the 
figure of 8, or Brasdor's bandage. Care should be taken to protect 
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the axilla by pads, which, with the bandage, will require reapplica- 
tion nearly every day. A large pad should be put into the axilla, 
if there be any tendency in the bones to overlap. A month will be 
required for the union of the bone. 

FRACTURE OF THE SCAPULA. 

Fracture of the body of the scapula is exceedingly rare, consequent 
on the mobility of the bone on the trunk, to which it is connected 
by little more than muscle. A severe blow on the bone, by which 
it is struck against the ribs, may, however, break it in any direction, 
whether vertically, obliquely, or transversely. The acromion pro- 
cess may be fractured distinctly from the rest of the bone. The 
neck of the bone may be partially or entirely separated from the 
body, and the coracoid process may also be broken singly; but all 
these fractures are rare. If crepitus be not perceptible, the know- 
ledge of fracture may be obtained by negative evidence. If the 
clavicle be sound, and the line of the acromion be uninterrupted, if 
the head of the humerus rotate without pain, when extended or drawn 
from the socket, if the forearm be bent without difficulty, or without 
the expression of suffering, and crepitus be still felt, the body of the 
bone must be broken. 

Fracture of the coracoid process is an exceedingly rare accident. 
Pressure in the situation of this process, between the deltoid and 
pectoralis muscle, will detect it ; and this evidence will derive con- 
firmation from the painful action of the muscles arising from this 
process, viz., the pectoralis minor, coraco-brachialis, and biceps. If 
the pressure of the finger give ho pain, and the biceps muscle can 
be put into action by bending the forearm, the coracoid process 
cannot be broken. 

With regard to the neck of the scapula, the portion so called would 
include the glenoid cavity and coracoid process as far as the notch. 
But a fracture of this extent is also very uncommon, although frac- 
ture of the neck of the scapula, like that of the coracoid process, is 
spoken of as of frequent occurrence ; but I am persuaded it is far 
otherwise. Fracture of the glenoid cavity, however, is not so rare. 
It is detected rather by negative than by positive evidence, but that 
evidence is generally very conclusive. A severe blow or fall on the 
shoulder is followed by distinct crepitus. The surgeon passes his 
finger along the collar-bone and acromion, extending to the spine ; 
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the patient bears pressure without flinching. The coracoid process 
is subjected to the same inquiry. There is no evidence of fracture. 
The head of the humerus rotates under the hand without pain, while 
hanging at the side, or when the attempt be made during extension 
from the side. Nothing remains but the glenoid cavity and the 
neck, by which term I now refer to that above described, although 
the term is often applied to the connecting material, which unites 
the glenoid cavity to the body of the scapula. If the whole angle 
be broken, including the coracoid process, its extent would render it 
at once obvious ; it is probable, therefore, and almost certain, that 
the glenoid cavity itself, or, what is more likely, that a part of it has 
separated. If, in the act of rotating the arm, the head of the bone 
be pressed somewhat firmly against the glenoid cavity, then a partial 
crepitus is felt, that expresses a fracture of a portion of that cavity 
only. 

In all these forms of injury, the arm should be well supported at 
the shoulder by a well-adjusted sling, and the shoulder and arm 
bound to the trunk by a roller, or by that complicated appendage of 
the arm to the trunk, called Desault's bandage. 

FRACTURES OF THE HUMERUS. 

There is no peculiarity in the fracture of the shaft of the humerus, 
requiring particular observation or treatment, beyond the application 
of general principles. The upper end generally " rides" forwards or 
upwards. This position is due to the action of the deltoid muscle, 
and it must be met by a corresponding elevation of the lower portion, 
or fragment. Three splints will suffice, if that which is placed 
behind is made to curve in the transverse direction, by being split 
longitudinally, and glued to thin leather. If four splints be used, 
care must be taken that they do not overlap. The upper arm, in 
very muscular subjects, is difficult to manage in fracture, on account 
of its rotundity rendering it unsuited to the application of splints. 
Full extension should be made before the splints are applied in the 
first instance. This should be effected in the semiflexed position of 
the forearm, by which means we neutralize the actions both of 
the biceps and brachialis anticus muscles ; and this position should 
be retained throughout the treatment, for by it we gain more in the 
approach to a suitable and soft substance for the reception of the 
anterior splint, by the relaxed condition of the biceps in front, than 
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we lose by the slight degree of extension permanently made on the 
triceps behind. 

Fractures of the neck and head of the humerus are often difficult 
of management. Fracture of the neck is occasionally complicated 
with laceration of the deltoid muscle, in the fibres of which the 
lower fragment becomes entangled, and from which it is exceedingly 
difficult to detach it. This fracture may be ascertained by placing 
the hand as nearly in contact with the head of the bone in the axilla 
as possible, and rotating the shaft. It is then obvious that the head 
does not move freely with it, and crepitus is very distinct. This 
fracture may be distinguished from that of the glenoid cavity by the 
crepitus being larger and more distinct, and by its presence in rota- 
tion during moderate extension of the arm from the shoulder-joint; 
whereas fracture of the glenoid cavity is only apparent in rotation 
of the arm, when the head of the humerus is pressed against its 
socket in the scapula. In fracture of the humerus, also, the head 
of the bone does not revolve with the shaft in forced rotation ; and 
the attempt to rotate creates pain. 

After reduction of the bone by extension, a well-made pad of 
large size should be introduced into the axilla, against which the 
chief, and indeed the only practicable splint should rest; and it 
must be so firmly applied to the lower surface of the arm as to main- 
tain permanent extension. The arm should be raised considerably 
from the side, and supported over a soft pillow, the patient himself 
being placed as nearly in a sitting posture as possible, in order to 
insure permanent extension, by the addition of the weight of the 
limb to that obtained by the splint already applied. When these 
and similar measures fail, the arm should be kept at rest over the 
pillow; and we must trust to the curative powers of nature to restore 
it to utility, which she rarely fails in a great degree to do. In the 
cases in which the lower part of the shaft is lodged within the fibres 
of the deltoid, the attempt to disengage it should be made by every 
reasonable means, such as rotation, pressure, elevation of the arm 
to its highest position, accompanied by renewed pressure on the pro- 
jecting end of the bone. If these several means fail in accomplishing 
the desired object, the case must, with such slight assistance from 
art as we can afford, be left to nature for its restoration ; and we 
may rely on it that our confidence will not be misplaced, if our ex- 
pectation be not carried too high. 

Fracture of the humerus at its lower end is liable to be mistaken 
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for dislocation of both bones of the forearm backwards. This 
remark has been made by Dupuytren, who considers this error in 
diagnosis a frequent one; indeed, he says, "there is nothing so 
common." I cannot admit the truth of the opinion, however 
exalted may have been the reputation of Baron Dupuytren in the 
French school of surgery ; or perhaps I have been unfortunate in 
not having witnessed the examples given. I consider, from the tenor 
of the evidence, that the cases in question were really examples of 
dislocation of both bones backwards, but accompanied with fracture 
of one or other, or possibly of both condyles of the humerus. But it 
is inconceivable that any number of men, possessing even a moderate 
share of surgical knowledge, should habitually mistake a fracture 
for so comparatively simple an injury as a dislocation backwards. 
Still, fracture of the lower end of the humerus may be, though 
not commonly, mistaken for dislocation of both bones backwards, 
particularly when the swelling is considerable immediately after 
the accident. The evidence appealed to by Dupuytren, and derived 
from the gradual lapse of the bones when reduced to their abnormal 
relations, is by no means conclusive of fracture of the humerus, 
because the same displacement is most liable to occur in dislocation 
of the ulna backwards, with fracture of the coronoid process of that 
bone. 

These cases, when reduced, may be often treated by position alone, 
as adopted by Dupuytren. At all events, it would be well to try the 
experiment ; and for this purpose the patient should be placed high 
in bed, as nearly in the sitting posture as possible, and the arm 
raised at the side of the body, inclining over a soft pillow, into which 
it should be sunk. Should this measure fail by reason of the con- 
traction of the muscles and the unsteadiness of the limb, the appa- 
ratus I have described in the introductory remarks on fracture, for 
making permanent extension, should be applied without splints, 
which then become unnecessary. 

FRACTURE OF THE FOREARM. 

One or both bones may be broken. The evidence of fractured 
radius is often detected with difficulty, partly in consequence of its 
complete investment by muscle, partly because overlapping is pre- 
vented by the ulna, which retains its natural position, and partly 
on account of the great natural mobility of the bone, which renders 
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it difficult to fix the upper end while the lower is rotated. In all 
such cases of doubt, it is better to apply two lateral splints, as 
though the bone were broken, and to place the arm in the semiprone 
position. Whenever it is necessary to apply splints to the forearm 
for fracture, their influence should extend to the extremity of the 
hand. 

The bones of the forearm are liable to be broken immediately 
above the carpal joint. This fracture is usually made obliquely 
through the radius from behind, downwards and forwards. The 
ulna may or may not be involved. This form of fracture is supposed 
by Dupuytren to be frequently mistaken for dislocation of the hand 
and carpus backwards. I have elsewhere quoted his opinion, which 
declares the dislocation in question to be an accident unknown to 
his experience. He considers them to be fractures of the bones of 
the forearm invariably. One important sign distinguishing fracture 
from dislocation is its liability to displacement after reduction. I 
have seen examples of injury at the wrist joint in which this evidence 
was conclusive in favor of dislocation, and I cannot but distrust the 
opinion expressed by Dupuytren in such strong and unequivocal 
terms. In dislocation of the carpus backwards, the anterior edge 
of the radius may be felt to occupy its normal position, and the 
styloid process of that bone is placed longitudinally, and continuously 
with the shaft. In fracture, the styloid process is not only displaced 
by being driven upwards and backwards, but it lies obliquely with 
respect to the shaft of the bone. But all simple cases, whether of 
fracture or of dislocation, recover under judicious treatment. In 
either case, the arm may be drawn into form, and the bones reduced, 
whether separation has taken place at the carpal articulation or 
through the body of the radius and ulna. If the extension required 
be considerable before reduction, it would form an additional argu- 
ment in favor of dislocation. In both examples of injury, the styloid 
processes of both radius and ulna form our best guide. Two splints, 
well padded, should be applied, extending to a length sufficient to 
include the hand, which ought to be well supported in the semiprone 
position, and the hand forced a little backwards by a large and thick 
pad corresponding with the palm. Great care should be taken to 
prevent the hand falling, and this object will be attained by inclos- 
ing the entire forearm and hand in a well-applied sling. 
11 
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FRACTURE OF THE PELVIS. 

Fractures of the pelvis may occur in almost any part. Perhaps 
the most common locality is that vertically, through the obturator 
foramen, including the transverse ramus of the pubes, and the ver- 
tical ramus of the ischium, or pubes. It may be fractured vertically, 
through the acetabulum, or more posteriorly through the ilium, or 
separation may take place at the side of the symphysis pubis, or at 
the sacro-iliac symphysis. This serious injury is always the result 
of great violence, such as a fall from a height. More or less displace- 
ment may take place, but the separation of the fractured bones is 
rarely great, consequent on the integrity of the opposite half of the 
pelvis. In many cases, therefore, the symptoms are very obscure, 
particularly if the broken bones remain in contact, and the attention 
of the surgeon is probably directed to some other ailment or injury 
the patient may have sustained at the same time. The knowledge 
of the full effect of the violence sustained may not be acquired till 
the following day. In the mean time the patient finds himself unable 
to move or to turn in bed without pain, and is himself conscious of 
the presence of crepitus in every attempt to do so. In other exam- 
ples the fracture is palpable from the commencement ; but in such, 
the injured pelvis is the chief and primary object of interest to the 
surgeon. If separation has taken place, every movement of the 
body is painful, and spasm of the muscles is often very severe, pro- 
bably caused by rupture of some fibres of the muscles attached to 
it. This is the case more especially in fracture through the ilium, 
involving the iliacus internus, and possibly the gluteus minimus, or, 
what is not improbable, the edge of the bone may have punctured 
the muscles, and hence the spasm and the very severe pain that 
attend some examples of this injury. 

The treatment consists in binding up the pelvis with a circular 
bandage. If the material be elastic, it will exert a more steady 
and uniform pressure, and the relief afforded by such means is 
immediate and great ; all pain and spasm often subside directly on its 
application. I attended a lady with separation at the two symphyses 
of the pelvis, after labor. She was quite unable to move for months. 
I had a strong leather case made for her pelvis, the degree of pres- 
sure of which she could regulate at will, by the aid of which she 
perfectly recovered, and subsequently bore a child, without the least 
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symptom of her former malady. Occasionally, even under good 
observation, a case of fractured pelvis may escape detection, to be 
discovered only after death. 



FRACTURE OF THE THIGH BONE. 

As in the case of the humerus, the chief interest of fracture of 
the thigh relates to the extremities of the bone ; viz., fracture of the 
neck, or of the shaft immediately below it, and that of the condyles, 
singly or both. Much has been both written and said on fracture 
of the neck of the thigh bone, but unhappily nothing very profitable 
for the subjects of this serious accident has emanated from the 
lengthened controversy that engaged the surgical world. It is, how- 
ever, notorious, that the neck of the thigh bone does not commonly 
unite after fracture, and especially so when the fracture occurs close 
to the head ; and it is equally notorious that the neck of the thigh 
bone may, and often does, unite after fracture, under circumstances 
favorable for union. The old ground of want of vitality from phy- 
sical conformation, to which the infrequency of union was referred, 
is now abandoned, and the fact is more reasonably attributed to the 
difficulty of keeping the broken bones in close apposition, and to the 
want of constitutional power in those more especially liable to the 
accident. 

The symptoms of fracture of the neck of the thigh bone are very 
conclusive, if ascertained by deliberate inquiry and examination. A 
surgeon whose opportunities of acquiring experience on such acci- 
dents are not very great, should refresh his mind by reference to 
written works, or to the authority of others, before determining the 
nature of the case, and the treatment he will adopt. To mistake a 
fracture for a dislocation is not a very uncommon error among those 
who witness these examples of injury but rarely, nor perhaps is it 
very surprising. 

Three times, within the last two years, I have been sent for, and 
on one occasion to a distance, and during the night, to supposed 
cases of dislocated femur. Each case proved to be a fracture, and as 
such was visible, as the patient lay on his bed, without any inquiry 
beyond that obtained by a single glance. I was called one night to 
the east end of London to a supposed case of dislocation of the thigh. 
I entered the room of the patient in time to hear the exclamation 
from one of the parties engaged in "lending the high resources of 
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our art to the mitigation of human suffering," "It's out again!" 
On this case, three members of our profession were engaged in the 
endeavor to complete the task of reduction. The attempt, no 
doubt judiciously applied, failed, simply because there "was no head 
to reduce, and no socket to receive it. It was palpably a case of 
fracture of the neck of the bone. No benefit could have arisen 
from an unnecessary revelation of the nature of the injury to the 
patient or her friends, and I therefore told her that the attempt 
to replace the bone had been partially successful, and that we would 
not subject her to a repetition of an extension that appeared so 
disagreeable. On another occasion, I was called out of town to a 
case of dislocation of the femur. I ventured to catechize the gentle- 
man who came to my house on the subject of the injury. I in- 
quired, "Is the foot inverted?" "Yes," was the answer. "Is 
there a positive swelling on the hip?" "Yes." "Is the limb 
shortened?" "Yes." I took my pulleys, and accompanied my 
colleague. It proved to be a case of fracture — the limb everted, 
and the foot, of course, turned out ! 

The symptoms of fracture of the neck of the thigh bone are, — 
first, shortening of the limb ; secondly, eversion of the foot, with that 
of the rest of the limb, and loss of the trochanter major : thirdly, 
rotation made without effort, especially inwards ; fourthly, crepitus, 
distinct of its kind, when the limb is rotated after j extension, by 
which the two broken surfaces are brought into apposition; fifthly, 
the great frequency of the accident in old age ; sixthly, the sense of 
great injury sustained, and the greater severity of the symptoms of 
fracture, when compared with dislocation of the same bone ; seventhly, 
in fracture, extension of the limb to the natural length is followed 
by renewed retraction. We often have ecchymosis also in fracture, 
which I have never seen in simple dislocation. The crepitus is 
nnlike that caused by the friction of hard bones against each other. 
It is softer and more crackling, as though the two surfaces were not 
fully in contact, but caught against each other by loose fragments. 
In fracture there is often experienced considerable pain on pressure 
made on the groin. 

These symptoms are generally attendant on all cases, but not 
invariably ; and in some, indeed, we observe a remarkable deviation 
from them. For example, cases are recorded of inversion of the 
foot and leg, instead of eversion. Desault alluded to it. Mr. 
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Guthrie* has described such an example, as also has Mr. Stanley ; 
and Mr. Savory has met with a recent example ; but they are ex- 
ceedingly rare. A more striking exception to the above symptoms 
is occasionally found in their almost entire absence, of which I have 
myself seen two examples. 

The first occurred in the person of an old lady of seventy years of 
age, who slipped in the act of moving from her bed to a couch. The 
fall could not have been more than nine inches. In this movement 
she broke her radius above the wrist. I examined generally all her 
limbs ; but the fractured arm appeared to me sufficient to explain 
her discomfort, and she was not conscious of further injury. I 
remember well, however, to have observed her to raise her two 
lower limbs without pain or difficulty. I saw her for some days, 
and then discontinued my attendance. Two months afterwards, I 
was sent for to see her, and found her with marked symptoms of 
fracture of the neck of the thigh bone. She had shortening to 
the extent of two inches, and complete eversion of the foot. On 
drawing the limb downwards, it immediately retracted to its former 
position. She had not moved from bed since I had last seen her. 
In a second case, which was brought into St. Bartholomew's 
Hospital, a man had partial eversion of the foot, with crepitus, 
sufficient to substantiate a fracture, and in the situation of the 
neck, as it appeared to me. In three weeks the retraction and 
eversion were complete, and the case no longer admitted of a doubt. 
The cause of this injury was a fall from the last step of a ladder 
on to the ground, and the man was middle-aged. 

The solution of these cases appears to me to be the slight amount 
of violence by which the injury is sustained, and which, indeed, is 
not sufficient to cause separation of the ends of the broken bone. 
Slight motion at a future time may influence their relations, and the 
muscles then exert the power of gradual displacement, and hence 
shortening and almost necessary eversion. 

In addition to the ordinary fracture of the neck of the bone, a fur- 
ther injury may be sustained by the upper end of the broken bone 
being driven into a split portion of the trochanter major and shaft, 
or generally of the shaft only. The part is generally so wedged in, 
as to preclude its extraction by any force that can be applied to it. 
The trochanter is partly forced asunder, but still continues promi- 

* Med.-Chir. Trans., vol. xiii. 
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nent. There is no crepitus, ami no retraction. — I know of no treat- 
ment that can be serviceable, beyond rest. 

Fractures below the trochanter are less common than fractures of 
the neck of the bone. The mass of muscles that here surround the 
bone render the crepitus often indistinct, and the shortening is absent 
altogether in transverse fracture. If the fracture be oblique, the 
upper end projects forwards. 

The mode by which permanent extension is made is by the employ- 
ment of the long splint, on the principle of that recommended by the 
late Mr. Liston. Still, I am inclined to think, when we look at the 
bony fabric of the pelvis, which will bear pressure to a great extent, 
without injury to the functions either of the abdomen or pelvis, that 
a firm, and broad, and well-padded leather, or even metallic band, 
might be so applied around it as to admit of the upper end of a long 
splint being let into a socket formed on the affected side. This would 
leave both the chest and the abdomen disengaged, and answer every 
requisite purpose of permanent extension. The form of permanent 
extension proposed by the double-inclined bed, invented by the late 
Mr. Earle, is, for reasons I have already given, for the most part 
objectionable. I can readily believe that this useful agent, both of 
comfort and of cleanliness, might be profitably employed in the treat- 
ment of fractures of the neck, or of the shaft of the thigh bone ; but 
the objection lies in the disparity of length of the person and of the 
bed, and the extension generally fails. When of a length suitable 
to that of the body resting upon it, its application is excellent. For 
the application of an agent that will effect a continued extension on 
the thigh, in cases of oblique fracture of the shaft, with shortening, 
I prefer the apparatus I have described to the long splint, as less 
inconvenient and more efficient. 

During the attendance of Mr. Abernethy on St. Bartholomew's 
Hospital, his custom was to place all patients with fractured thigh on 
the side, according to the practice of Mr. Pott, bending the thigh on 
the pelvis, and the leg on the thigh, and I cannot say that I find 
the practice of the present day more successful than his. 

The femur may be fractured above the condyles, or across these 
large processes, into the knee-joint. The injury is detected without 
much difficulty. In fracture across the shaft, immediately above the 
condyles, the lower end may ride forwards, or fall below the level 
of the upper portion. In either case, it should be reduced, if possi- 
ble, to its position, by judiciously made extension. Sir Astley Cooper 
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recommended the knee to be bent, and placed over an inclined plane. 
But the desirableness of this position would something depend on 
whether the bones were thoroughly reduced to their respective sur- 
faces or not. If the attempt to do so were successful, I can see no 
objection to the straight position ; but, on the contrary, should deem 
it a desirable one, as more likely to ensure the entire apposition of 
the two portions of bone. When I say the straight position, it should 
be understood in reference to all affections of the knee-joint ; that a 
position which is absolutely straight is by no means necessarily an 
easy one ; but that, under all circumstances, the rest of the joint is 
consulted by the addition of a pad placed in the ham, which will 
produce the slightest bend to the joint. To force the limb into a 
straight posture, without giving the requisite support to the back of 
the knee-joint, is to compel a position that will, if not at first, 
shortly become irksome, and even painful. 

Fractures through one or both condyles almost necessarily extend 
into the joint. Under these circumstances, it is highly probable, 
though by no means essential, that anchylosis will follow. It is, 
however, far more likely that it will ; and this likelihood is due to 
the violence done to the structure of the articulation, in addition to 
that sustained by the bone and soft parts around. With respect to 
the joint itself, the cartilage, with the synovial membrane, is almost 
certainly ruptured ; spicules of bone may project into the cavity ; the 
fissure may remain open, and the medullary fluid escape into the 
joint. All this leads to inflammation of no mild character or degree. 
The joint becomes distended ; pain of many days' or of some weeks' 
duration follows, that no depletion will relieve ; the cartilage is ab- 
sorbed, and the joint destroyed. To meet this probable result, the 
limb should be placed in such a position as will ensure its future 
utility, which is that of slight flexion. It should be divested of 
bandages. Sir Astley Cooper recommends that it be laid in a 
cradle of pasteboard, moistened to fit it. Certain it is, that splints 
and severe restraint are useless. The joint should be laid over a 
pillow, well supported at the ham, and the knee be slightly bent. 

FRACTURES OF THE PATELLA. 

Fractures of the patella owe their origin much more frequently to 
the action of the extensor muscles, which are inserted into them, 
than to external violence. This fact is established in general belief, 
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however incredible it may appear ; and it is almost incredible that 
any power of muscular contraction, however great, could be so applied 
upon a short thick bone, like the patella, as to tear it into two parts. 
It would be difficult, if not impossible, for such a separation to be 
effected by art. Yet the evidence that the bone is severed without 
even the proximity of violence, is most conclusive, and that conse- 
quent on the injury the patient falls to the ground. The fracture 
may take place in any part of the transverse axis of the bone, either 
near the insertion of the muscle above, or near the attachment of 
the tendon below, or across the middle. As regards the question of 
entire recovery, much depends on the degree of retraction of the 
upper portion of the bone which may be drawn upwards from the 
distance of half an inch to that of four inches or more. I have seen 
the bone drawn by the rectus muscle considerably higher than the 
attachment of the lower fibres of the vasti could be supposed to 
permit its retraction. No less remarkable is the fact of a second 
fracture of this bone, occasionally occurring at an interval of time 
between the old line of union and the insertion of the muscles above. 
I have seen two well-marked cases of injury under the care of Mr. 
Stanley, in St. Bartholomew's Hospital. In one of these cases, the 
retraction, after the second accident, was considerable. Judging by 
the close approximation of the former line of junction, the first sepa- 
ration must have been much less considerable. The degree of ele- 
vation or retraction of the upper end is not the immediate result of 
the accident ; but it continues increasing for some days after the 
injury, unless prevented by mechanical means. These cases are 
very difficult of management when the retraction is great. The 
portion of bone is so small, and the offending muscle so powerful, 
that we can, in reality, exercise little influence on the bone, our 
efforts being almost entirely limited to the endeavor to obtain relax- 
ation of the rectus muscle. For this purpose, the thigh is raised 
considerably on the pelvis, and the leg placed in a straight line of 
extension on the thigh. By this means the rectus muscle is as much 
relaxed as possible ; and it owes its relaxation not only to the straight 
position of the leg, but to the bent position of the thigh on the 
pelvis — what in anatomical language is termed extension ; — for the 
action of this muscle influences the position not only of the leg, 
but of the thigh. It is an error, not merely common, but almost 
universal, to attribute the flexion of the thigh on the pelvis to the 
psoas and iliacus muscles, which have really no influence whatever in 
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raising the leg, as I have proved by experiment to my own satisfac- 
tion and to that of- others. This action of the limb is effected 
entirely by the rectus femoris, else whence the benefit of raising the ' 
thigh on the pelvis in fractured patella ? If the rectus do not influ- 
ence the position of the thigh, why not place the limb, in fractured 
patella, in the horizontal position, by which the extension of the 
knee can be as fully obtained as in the elevated posture of the limb, 
usually adopted ? It would appear that we had instinctively adopted 
the position most consistent with the entire relaxation of the rectus, 
although, according to general opinion on the action of this muscle, 
no advantage ought to be obtained by affecting the relations of the 
thigh on the pelvis. 

It is very desirable to treat a case of fractured patella as early as 
possible after the accident, with a view to prevent a greater degree 
of retraction than has already taken place. As we can exercise no 
direct influence on the bone itself, all our care and attention are 
directed to conciliating the retracting muscles ; and for this purpose 
the thigh should be gently rubbed from above downwards, beginning 
near the groin. I am inclined to think that the best position in 
which this operation can be performed on the patient will be that 
of sitting upright in bed, or even that of bending forwards over the 
extended thigh and leg. In this attitude, the skin is altogether 
more relaxed than in the elevated position of the limb. The thigh 
should be rubbed and kneaded by the hand, and the muscle gently 
compressed from above downwards, till it shows a disposition to relax. 
Should this process, persevered in for an hour or more, fail to effect 
relaxation of the rectus, chloroform should be administered, and the 
process renewed under its influence. As the muscle relaxes, pres- 
sure upon it should be adopted by means of a roller applied around 
the limb, from the groin downwards, to somewhat below the middle 
of the thigh. The objection to carrying the pressure too low on the 
joint, particularly if much effusion has taken place into the cavity, 
is obvious; but there is one especial reason against it, viz., that 
compression of the upper half of the bone, or even of the tendon 
inserted into it, would have a tendency to tilt up the broken surface, 
and present an edge, instead of a surface, to the lower half. Should 
these means fail to bring the two portions of bone into proximity, it 
is better to place the patient altogether in the sitting posture in 
bed, and to leave the thigh entirely open and free from restraint, 
when, in all probability, the muscle will gradually relax to its fullest 
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degree. Little can be done with the lower portion, but that little 
may be accomplished by the pressure of a good-sized pad of lint, 
fixed by a broad strip of plaster, applied obliquely upwards on the 
sides of the joints. As a general rule, union by ligament, as it is 
termed, is attended by difficulty in progression ; but this rule is not 
universal. I have seen a case of fractured patella in which the 
permanent separation was, at least, one inch and a half, in which 
the walk was as perfect as in another man. 

FRACTURE OF THE LEG. 

In simple fracture of either bone of the leg, singly, there can 
be but little displacement, and there is nothing to interfere with the 
onward progress of the case towards recovery. Supposing the bones 
to be well adjusted, it is of little importance in what position the 
limb be placed, whether on the back or on the side. Till within the 
last few years the side position was universal in London. This 
position is now almost as universally abandoned for that on the calf. 
When the leg is laid between two splints, on the side, the union of 
the fracture is somewhat more liable to be imperfect than in the 
straight position on the calf. This liability arises from the want of 
care in maintaining the suitable, indeed the necessary, attitude of 
the entire body, which should be inclined fully over towards the 
injured side. If the patient be permitted to lie on his back, the 
consequence will be that the knee will rise off the bed, and the toes 
ivillfall outwards. Thus the union will tend to evert the foot, and 
produce an unsightly form, when he resumes the upright position. 
In order to take entire advantage of the side position, the two ante- 
rior spines of the ilia should be perpendicular to each other, and the 
toes should be raised. The leg inclosed in its splints should be bent 
nearly at a right angle with the thigh, and placed obliquely across 
the bed. 

When the fibula alone is broken, it will rarely call for the appli- 
cation of splints. When severely broken, in dislocation of the foot 
outwards, splints are requisite, but it is of little importance whether 
the limb be placed on the back or on the side. A mode has been 
recently adopted of rendering the leg in fracture in some degree in- 
dependent of the bed on which the patient lies, by swinging it in a 
cradle suspended by straps. 

By the employment of the cradle some degree of general move- 
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ment is permitted to the leg, without affecting the relations of the 
broken bone to each other. The position of the limb is remarkably 
easy and comfortable, judging from the report of patients who have 
employed it. 
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CHAPTER VI. 
ON ANEURISM. 

KNOWLEDGE OF THE SUBJECT OF THE FIRST IMPORTANCE. — STRUCTURE 
AND FUNCTIONS OF AN ARTERY. — DISEASES. — NATURE AND VARIETIES 
OF ANEURISM. — SYMPTOMS OF ANEURISM. — PRINCIPLE OF TREATMENT. — 
OBLITERATION BY LIGATURE ABOVE THE SAC. — OBLITERATION BY PRES- 
SURE. — OPERATION. OBLITERATION BY LIGATURE BELOW THE SAC, OR 

BRASDOR'S OPERATION. — CONSTITUTIONAL SYMPTOMS CONSEQUENT ON 

TYING LARGE ARTERIES. OPERATIONS ON WOUNDED ARTERIES. — 

HEMORRHAGE. — ANATOMICAL KNOWLEDGE INDISPENSABLE. — PRINCIPLE 
OF TREATMENT. — HEMORRHAGE FROM SMALL VESSELS. — AMPUTATION. — 
TYING OF ARTERIES DIVIDED IN WOUNDS AND AMPUTATIONS. — APPLICA- 
TION OF LIGATURES TO SPECIAL ARTERIES, AND THE DISEASES REQUIRING 
THEM. — ANATOMY AND OPERATION. — ERECTILE TUMORS AND N.EVI MA- 
TERNI. 

ON OPERATIONS FOR ANEURISM, AND FOR TYING WOUNDED OR 
DIVIDED ARTERIES. 

There is not, in the whole range of operative surgery, any descrip- 
tion of disease the treatment of which hy operation demands a more 
intimate knowledge of the anatomy of the human body than this. 
Here the most difficult and the most responsible duties of the surgeon 
are occasionally called into instant requisition, without time for 
study or preparation of any kind. The importance of the arterial 
system in the economy, its liability to disease and to injury, and the 
relations of the individual vessels to other structures around, all 
attach to it the greatest interest in the eye of the surgeon. 

When an artery is divided, blood pours from the wound with a 
force proportioned to the size of the vessel and to that of the opening 
in it. If the artery be a large one, and the bleeding be not arrested, 
death will inevitably follow. This liability, however, is necessarily 
diminished with the reduced size of the vessel ; for, as all arteries 
have a tendency to contract in proportion as the action of the heart 
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is reduced in force, so the hemorrhage from all the smaller arterial 
tubes ceases spontaneously, by reason of the gradual collapse of 
the coats of the vessel, which is finally reduced to the condition of a 
solid cord, as far as the first considerable branch above it. 

Hemorrhage from a bleeding artery may, however, cease spon- 
taneously by the occurrence of syncope, by which the action of the 
heart is temporarily suspended, or nearly so, and time allowed to 
the artery to contract, or it may cease from coagulation of the blood 
within and around the vessel. When an artery is cut across, the 
two inner coats both contract and retract within the vessel, and this 
condition may also present an obstacle to the further escape of blood 
from the cavity of the vessel. 

The liability of an artery to bleed depends much on the extent 
and form of the wound made in its coats. A longitudinal wound will 
bleed less freely than a transverse or an oblique one, because in the 
latter forms of wound the coats contract and the orifice gapes widely. 
Also, it is notorious that a marked difference prevails in the quan- 
tity of blood which escapes from an artery cut across, and an artery 
suddenly rent asunder, whether by laceration or by a gunshot 
wound. Under either of these latter circumstances, it would appear 
that the two internal coats contract instantly, and prevent the 
escape of even the smallest quantity of blood. 

The division of the arterial system into branches of diminishing 
magnitude would not be altogether useless. In speaking of primary 
branches, we should include those of the largest size, such as the 
innominata, the carotids, the iliacs, and the femoral and profunda, 
the subclavian, and brachial ; of secondary branches, the branches 
of the carotids, vertebral, mammary, radial, and ulnar, the tibial 
and peroneal, &c. ; of tertiary branches, the thoracic, the branches 
of the brachial, the digital, and pedal vessels. 

Wounds, even of the secondary branches, can never be left with 
safety, although hemorrhage from a wound in their coats may tem- 
porarily cease. 

Ligatures are applied around arteries under four conditions : first, 
when an artery is exposed by the knife for the cure of aneurisms ; 
secondly, when an artery is wounded in common with other soft 
parts around, as in punctured or lacerated wounds ; thirdly, when it 
is entirely divided in an amputation; and, fourthly, when an artery 
is tied for the purpose of cutting off the supply of blood to a part, 
as in nsevi or bronchocele. In nearly all these forms of injury to 
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the vessel, a different process is adopted. In the first, we apply 
the ligature around a healthy artery in a sound condition, and unin- 
terrupted in its course ; in the second, having exposed a wound in 
the artery, we apply a ligature both above and below it ; in the 
third, we tie up its open mouth ; while the principle of the fourth is 
identical with the first. 

We are indebted to Haller for the first and best description of 
the structure of these vessels. From him we learn that an artery is 
composed of three coats, the external of which is cellular, filament- 
ous, and elastic; indeed, it is often identified with the cellular tissue 
of its own sheath, which is imperceptibly lost upon it. To this coat 
the artery owes its firmness and its potency when cut asunder. The 
middle coat, which is fibrous, has been the object of much investiga- 
tion since the period of Haller. It is now deemed to be composed 
of muscular fibre, arranged circularly around the vessel, but inter- 
mixed with elastic tissue, the proportion of the muscular and the 
elastic tissue varying as the arteries reach the remote parts of the 
body, in which the latter is gradually reduced in quantity and gives 
place to the contractile action of a muscular coat. The inner coat 
is a delicate serous membrane, continuous with the lining membrane 
of the heart. Each of these coats is connected to that contiguous 
to it by vessels, by which the coats themselves are supplied with 
blood, and also by cellular tissue. The minute vessels are called 
the vasa vasorum, and are derived from the external sheath of the 
vessel and from the cellular tissue around. 

When a ligature is applied tightly around either a primary or a 
secondary branch of the arterial trunk, the two internal coats are 
cut asunder, evidenced by a deep groove observed in the interior of 
the vessel. The sensation caused by the division is very perceptible 
to the hand of the operator. The necessity for this division of the 
two internal coats has been strongly insisted on by the British school 
of surgery since the publication of Dr. Jones' work in 1805, and 
by many continental surgeons of reputation. The principle laid 
down by Dr. Jones, and deduced from his interesting experiments, 
is that the union of the opposite sides of an artery is effected by 
the lymph thrown out from the vessels in the coats so divided, both 
within the tube of the artery and between the coats themselves, and 
that this lymph becomes accessory to the consolidation, and to the 
final obliteration of the vessel. This doctrine is denied by Scarpa, 
its original opponent, who asserts that apposition alone will ensure 
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perfect adhesion of the opposite surfaces; that the artery does not 
become obliterated by the organization of lymph thrown out by the 
divided tissues along the circle of the ligature, and in its immediate 
neighborhood, but by a process of adhesive inflammation uniting 
the opposing surfaces of the serous coat. 

Two different kinds of ligature, as might be supposed, are em- 
ployed by the advocates of these respective authorities ; the surgeons 
of this country, with few exceptions, employing a fine silk or flax 
thread, sufficiently small to be consistent with strength, while those 
of Italy and France resort to a flat ribbon-like ligature, to which 
they add a small roll of linen, or some firmer substance, inclosed 
within it, and tied on to the coats of the vessel, according to the 
practice of the surgeons of the last century, by whom it was in- 
variably adopted as a precautionary measure. Such is the practice 
of the present school of surgery in France. I can myself testify to 
its being the standard practice of France, as late as the year 1822, 
when I witnessed its adoption, on more than one occasion, by my 
friend M. Beclard, and also by Dupuytren. 

The value of the deductions of either of these eminent men can 
best be tested by an impartial regard to the deductions of the other. 
Both appear to be conclusive of the fact, not of the reasoning ; and 
it is impossible to say what would have been the general practice in 
this country had Scarpa and Jones spoken the same language. 
The opinion of Scarpa declares the necessity of a more general ap- 
position of the opposite surfaces of the artery, and that it is unsafe 
to rely on the simpler contact recommended by his opponent. Dr. 
Jones, on the other hand, proves the complete obliteration of a ves- 
sel, by bringing into contact a narrow ring only of the artery, a 
principle which has been strongly supported by the advocacy of Mr. 
Hodgson, in his valuable work on " Diseases of the Arteries and 
Veins." That union of the opposite surfaces is not indispensable to 
the successful issue of the case, is rendered obvious, by the fact of 
these surfaces being kept asunder, in Dr. Jones's operation, by the 
coagulum which is formed in the tube of the artery. 

The general inference to be derived from the consideration of the 
two modes of treatment is that, so far as relates to safety, one has 
little advantage over the other ; and that arteries will become 
obliterated in two ways, either by the union of their opposite sides 
when pressed into contact, or by the organization of the lymph 
effused around and between their coats when cut asunder by a fine 
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ligature. Of the greater simplicity of the English operation, there 
can be no doubt, both as to its actual performance and in respect to 
the time required for the completion of the healing process ; and it 
has the additional advantage, derived from the ligature being so far 
sunk into the coats that it cannot slip from its position. To attain 
this object, a ligature should be sufficiently strong, fine, round, and 
inelastic. It is unimportant what its composition, provided it pos- 
sess the above requisites, whether silk, or flax, or leather, or cotton, 
catgut, or silkworm-gut, for all these agents have been resorted to. 
The ligature in common use is silk, which should be well twisted 
and waxed ; and, as I have before remarked, there can be no neces- 
sity to test its strength by the whole force of the hand ; for, although 
even that force would fail to divide the external coat of an artery, 
a much less force will suffice for the entire laceration of the two in- 
ternal coats, if that be deemed necessary. It is undeniable that a 
soft or flat ligature produces a coarse jagged division, and that a 
small and fine thread forms an equally clean narrow groove between 
the coats. It is hardly necessary to say that the size and strength 
of the ligature should be proportionate to the size of the vessel to 
be tied. 

The arterial tubes are subject, among other diseases, to a morbid 
change in the structure of their coats, by which the vessel becomes 
dilated, and is no longer competent to its functions. The disease, 
which is called an aneurism, from tha Greek, is of two kinds : one of 
which consists of a dilatation of all the coats of the vessel ; the other 
of a dilatation of the two external coats only, the internal or serous 
coat being broken down and partly absorbed. This fact was estab- 
lished by Mr. Hodgson, and is admitted by most modern pathologists. 

The usual tendency of this disease is to increase, till the tumor 
reaching the skin, bursts, and a fatal hemorrhage terminates, more 
or less suddenly, the patient's life. With a view to obviate this fatal 
result, it is the duty of the surgeon to cut off from the aneurismal 
tumor the current of blood that passes through it, and to call on 
the vessels of the limb for a new distribution. The tendency in 
an aneurismal tumor to increase in size is due to the action of the 
heart, which operates on the diseased coats of the vessel with sum- 
cient force to maintain an uninterrupted enlargement in the volume 
of the tumor. Against this mechanical force we have the influence 
of absorption, the vis medicatrix, or what may be termed nature's 
indisposition to disease. If these two powers are equally balanced, 
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the disease would remain unaltered: but the force of the heart 
usually predominating, the tumor increases. If that force, however, 
be reduced in degree, and, without being destroyed, if it be brought 
within the influence of the vis medicatrix, the tumor will be gradu- 
ally absorbed. It is not, therefore, indispensable to recovery that 
the tumor should cease to pulsate, but simply that the force of the 
current through it should be limited. Thus it is no necessary indi- 
cation of the probable failure of an operation for aneurism, if pul- 
sation return to the sac on its completion, for the force of such 
pulsation is now reduced within that of the vis medicatrix, and the 
tumor becomes gradually absorbed. 

But aneurismal tumors are the subjects of further division, de- 
pendent on the composition and formation of the sac or cyst. 
Tumors containing blood, and communicating with the interior of 
an artery by an opening in its walls, are not the necessary product 
of a dilatation of the coats of the vessel ; or the dilatation may be 
complete or partial. By the term true aneurism, we understand that 
form of the disease caused by dilatation ; by the term false, we express 
that modification, which is the effect of rupture with dilatation. In 
addition to the above, we employ the terms circumscribed and dif- 
fused. 

The nomenclature generally adopted employs the term "true" 
to designate the form of aneurism dependent on the dilatation of 
one or more of the coats of the vessel; "false circumscribed" to 
that in which the coats are destroyed, and the dilatation consequently 
imperfect, being formed by the surrounding cellular tissue only. The 
term " diffused," and which can have no claim to the title of aneurism, 
is applied to the consequences of a puncture or a rupture of an artery, 
by which the blood is extravasated into the cellular tissue of the 
limb ; and, lastly, we have a fourth variety, caused by the more or 
less partial absorption of the entire coats of the artery, and in which 
the sac is formed, either partially or entirely, by the sheath of the 
vessel, or by the cellular tissue around it, organized into a membrane : 
this is termed "false diffused.'' 

For practical purposes this is a very worthless and objectionable 
division, for, surgically speaking, we have no means of ascertaining 
whether an aneurism be true or false, nor of distinguishing " false 
diffused" from either "true or false circumscribed," while "true 
diffused" aneurism is notoriously no aneurism at all. False diffused 
aneurism is circumscribed, and in the hands of the surgeon is treated 
12 
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on the same principle and precisely by the same means as a circum- 
scribed aneurism. In fact, two varieties of treatment embrace the 
four varieties of disease. 

To the surgeon in his pathological character, it may be interesting 
to determine the exact nature and proximate cause of the tumor, 
but as connected with practical surgery, there is no feature of the 
disease which he is less desirous of the opportunity to become in- 
formed upon, and none which, had he the power to acquire a perfect 
knowledge of, would prove of less value to his patient. All aneurisms, 
requiring the obliteration of the vessel supplying them, are, in one 
sense or other, "circumscribed." If they are not so, the operation 
usually adopted would be a most inefficacious one. It is because they 
are circumscribed that it is so generally successful. There is but 
one form of "diffused aneurism," varying in degree of diffusion, or 
pouring out, and to that the common operation is inapplicable. 

The disease caused by venesection at the bend of the arm is prac- 
tically, though not pathologically, a circumscribed aneurism. The 
blood escapes from the vessel, and forms a sac of the cellular tissue 
around. It is the result of a wound in the artery, however, and not 
of rupture from dilatation ; and the addition of the injury to the vein, 
which receives a portion of the escaping blood, has nothing to do 
with either the disease or the treatment. 

All aneurisms admitting of cure by the obliteration of the vessel 
leading to and supplying them are circumscribed, whether the sac 
be formed by a dilatation of the three coats, of two coats, or of the 
cellular tissue condensed into a coat, and whether the distension of 
the latter be considerable or otherwise. For practical purposes, 
then, the terms circumscribed and diffused are of little value to the 
surgeon. 

In consequence of the current of that portion of the blood which 
escapes from the artery into the sac being arrested by losing the 
force of the heart's action, it coagulates, as is well known, in con- 
centric layers. The contents of the sac may be composed of solid 
and fluid blood in any proportions. We occasionally find the aneu- 
rismal tumor solid and firm throughout its entire circumference. At 
other times it is equally soft, indicating that its contents are chiefly 
fluid. It is the duty of the surgeon to examine the sac carefully, 
and to ascertain the nature as well as the quantity of its contents. 
If firm and incompressible, and if painful on pressure, the contents 
will consist of coagulum. If soft, and dilated in size, the proportion 
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of coagulum will be small. If the surgeon now apply one hand on 
the artery, above the disease, and press with sufficient force to arrest 
the circulation, and place the other on the tumor, on which he should 
exercise gentle pressure, he will empty the sac of its fluid contents. 
Thus he will be able to judge, by the quantity of solid coagulum left 
behind, about what is the proportion of each. The excess of one 
over the other state of the blood depends greatly on the form and 
size of the opening in the artery leading into the sac. If the open- 
ing be large, the contents will be mostly fluid, and this is readily 
tested by observing the length of time required to fill the sac. If 
the pressure on the artery above be suddenly remitted, after having 
been continued sufficiently long to empty the sac of its fluid contents, 
while the other hand is placed on the tumor, we shall be enabled to 
ascertain with some precision how many pulsations of the artery are 
required to fill the sac, and the rapidity with which the cavity is re- 
distended would lead to the opinion that nearly all the blood takes 
this direction. I have known the short period of six or seven seconds 
sufficient to distend a large aneurismal tumor in the ham. The 
nature of the contents of the sac may also be inferred, with some 
approach to truth, by the character of the pulsations, which are 
more distinct, both to the sense of sight and touch, when the con- 
tents are solid. One singular feature in the case I have just alluded 
to is worth further mention. In the year 1842, a man was brought 
into St. Bartholomew's Hospital with a large tumor in the right 
ham. Opinions were very much divided as to its nature. Some 
deemed it aneurismal ; the majority not. The tumor entirely 
obliterated the popliteal cavity, and extended upwards between the 
flexor muscles of the thigh half way between the knee and hip- 
joints. The pulsations were scarcely perceptible. I examined the 
case very carefully, and fully convinced my own mind that it was a 
case of popliteal aneurism, of a nature which I can only express by 
saying it was exceedingly diffused for a circumscribed aneurism. 
That the blood had escaped from even the dilated coats of the vessel 
I felt confident, from the fact that the tumor extended many inches 
higher than the point of entrance of the artery into the popliteal 
space. On the following day I examined this case in company with 
my late friend Mr. Langstaff. After a full inquiry, he said he con- 
sidered it a malignant disease, and was leaving the ward when I re- 
quested him to renew his examination. I then introduced my hand 
under the bedclothes, and placed my thumb on the iliac artery, 
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begging him once more to place his hand on the tumor. I then 
compressed the vessel, unnoticed by him, when he exclaimed, with 
infinite surprise, ""Why the tumor is going away! It's gone 
away !" Remitting the pressure, the tumor again filled with rapidity, 
when his expressions of astonishment were still greater. I then 
explained the mystery, and he left the ward with the fullest convic- 
tion that the malignant disease was a case of aneurism. And so it 
proved. The man was operated on and recovered. On another 
occasion I applied the same test to a case of doubted aneurism of 
the brachial artery, in the presence of several medical men, most of 
whom were previously skeptical as to its nature. 

A form of aneurism, distinct from any yet described, consists in 
the escape of a portion of the blood from the channel of the vessel 
into its coats, in consequence of the separation by disease of the 
inner membrane. This blood travels between the inner and middle 
coats, to a distance along the vessel, and then returns to the main 
channel. The name of a " dissecting aneurism" is given to this form 
of disease, from the action of the blood on the coats of the vessel, 
when in a morbid condition ; but its occurrence is rare. 

Large aneurisms occasionally undergo a spontaneous cure; and, 
although such a result is a very rare event, in relation to the aggre- 
gate cases of this disease, yet the occurrence is sufficiently well 
known as incidental to aneurismal diseases, to become an important 
matter for consideration in some of the most formidable examples in 
which the operation is generally fatal. This end is effected most 
frequently by the sloughing of the tumor, which process may pos- 
sibly be the result of increasing pressure on parts not very fully 
organized. The whole tumor undergoes a change of color, loses its 
vitality, and eventually separates, leaving the artery pervious to 
blood. 

Sometimes the sac is attacked by suppurative inflammation, and 
the entire mass is converted into a large abscess ; and thirdly, the 
contents of the sac, already partly solid, may become entirely con- 
solidated, the entrance of any additional quantity of blood being 
precluded by the blocking up of the orifice, and the tumor becomes 
gradually absorbed. These exceptions to the general rule, with 
regard to aneurismal tumors, are so far rare as to offer no serious 
obstacle to the treatment by operation, when the disease attacks a 
vessel among the small class of the secondary, or any other ternary 
divisions; but, in calculating the chances of success attending an 
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operation for tying the subclavian or iliac vessels, this question 
should not be omitted. 

The symptoms of an aneurism of the usual or spontaneous kind 
are generally unequivocal, but by no means invariably so. Enlarged 
absorbent glands in the neck, held down in contact with the carotid 
artery; partial enlargement of the thyroid body, compressing the 
same vessel; or the same tumor, having acquired a jerk from the 
pulsation of its own arterial system, may be mistaken, by a super- 
ficial examiner, for carotid aneurism. In the course of the year 
1848, I had three such cases sent to me for operation from the 
country. Tumors in and above the axilla, raising the clavicle, may 
lead to the supposed presence of aneurism of the axillary trunk. 
Enlarged inguinal glands, or other forms of incipient disease, ex- 
tending upwards into the iliac fossa; general inflammation of the 
absorbents of the ham ; great enlargement of the bursa, under the 
semi-membranosus, may be mistaken for disease of the iliac, femoral, 
or popliteal arteries. 

These few examples are among the numerous sources of error 
that prevail with respect to diagnosis of aneurismal disease ; but 
close inquiry and a fuller investigation rarely fail in exposing its 
real nature. 

The most striking feature is a pulsation of the tumor synchronous 
with the beat of the artery ; not the effect of a mere movement of 
the tumor in unison with its pulsations, but a general swelling, 
caused by universal expansion of the cyst; and which is more or 
less distinct, as the contents of the sac are more or less fluid. The 
movement of the tumor is greater in a case in which the contents 
are solid ; — the expansion, when fluid. The tumor should occupy 
the line of a well-known artery, and generally some well-known 
region, such as the groin, the ham, the neck, or the supra or sub- 
clavicular region. If the artery be compressed above it, the tumor, 
will decrease in size, and swell out to its former magnitude on re- 
mitting the pressure. If the tumor be not aneurismal, its magni- 
tude will continue unaltered. Of all the signs of aneurism this is 
the most uniformly unfailing. 

On applying a stethoscope, or the ear, to the tumor, a rushing 
sound is heard; to which, such is the poverty of our language, the 
term " bruit" is still applied by English physicians. This sound, 
however ; is not confined to aneurismal disease. 

The arterial system beyond the tumor is generally affected ; that 
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is to say, the vessels are reduced in size, from the encroachments of 
the tumor on the main vessel, and by the interruption of the direct 
line of the current, consequent on a certain quantity of the blood 
passing into the sac. The proximity of the diseased artery to its 
corresponding vein causes more or less obstruction to the venous 
blood, and the consequence is, swelling of the limb below the tumor. 
Too much importance, however, should not be attached to this fea- 
ture, which other diseases have often in common with aneurism. 
Pain below the tumor is a frequent concomitant of aneurism. 
Aneurism in the popliteal region is frequently attended with pain 
in the calf of the leg. 

The nature of the disease being determined, the surgeon is now 
to select the best means of obliterating the vessel leading to it. The 
opinion formerly prevailed among pathologists of the necessity of 
postponing the operation until the collateral circulation was fully 
established; but an improved physiology has shown such postpone- 
ment to be unnecessary, such is the activity of the vessels, and such 
are the necessities of the part below the disease. 

Compression of the arterial trunk above the tumor is a remedy of 
some antiquity ; but this form of treatment labors under the objec- 
tion of the close apposition of the nerve, whether in the carotid, sub- 
clavian, axillary, or brachial regions, on which continued pressure 
could hardly be applied without some danger to the sensibility of the 
limb. 

Still the application of this principle of treatment is becoming 
more fully appreciated. My friend, Staff Surgeon D&rtnell of Chat- 
ham, informs me that he has had two highly successful cases, in the 
second of which he found the artery entirely obliterated within sixty- 
seven hours ; and Mr. Stanley has recently treated cases of popliteal 
aneurism with some success in St. Bartholomew's Hospital, by means 
of pressure made on the femoral. (See Tourniquet). 

The next consideration relates to the part of the vessel to be selected 
for the operation. It is most desirable not to approach too near the 
aneurismal tumor in all the forms of spontaneous disease, lest the 
condition of the artery precipitate in the diseased state of the tumor. 
On the other hand, in traumatic aneurism, produced by a wound, 
we may expose and tie the vessel close to the tumor. In this selec- 
tion, we pay little regard to the question of future supply, having 
the fullest reliance on nature's assistance in meeting this apparent 
difficulty. The world is indebted to Mr. Hunter for the discovery 
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of this important fact. He proved that the vessel leading to an 
aneurism might he obliterated by a ligature tied around it, at almost 
any distance from the disease, provided it be the only artery sup- 
plying it. He pointed out to the profession of surgery, that we 
might fully rely on nature's co-operation, not only in arresting the 
disease, but also in supplying the parts below with an ample quan- 
tity of blood. The merit of this great discovery is claimed by the 
French surgeons, on behalf of a countryman of their own, M. Anel ; 
but the arguments on which the claim has been made have been 
wisely kept in the background. And, in the ingenious endeavor to 
account for Mr. Hunter's supposed claim, it is even suggested by M. 
Velpeau that some of the English students, who then as now fre- 
quented the Parisian hospitals, may have carried the principle with 
them on their return to London, and possessed Mr. Hunter of it ! 

The selection of the part of the artery for tying will, of course, 
depend, in some degree, on the facility of its exposure. The femoral 
artery is usually tied at a distance of one-third down the thigh 
from Poupart's ligament, in cases of popliteal aneurism, because it 
is more easily exposed in that situation ; modified, however, by ano- 
ther consideration, viz., the situation at which the first large branch 
is given off above^it. When a ligature is applied around a vessel 
such as the femoral artery, it is of the utmost importance that space 
be left between it and the first considerable branch along which the 
inosculating communications will be immediately carried on, for the 
purpose of forming a coagulum ; otherwise the blood will not coagu- 
late in the vessel above the ligature, but pass along the inoscula- 
ting branches in a fluid state, and the concussion of such blood, and 
the pulsations of the artery may tend to break down, and eventually 
to destroy, the union of the opposite sides of the artery, causing 
secondary hemorrhage, as it is improperly termed. The form of the 
clot above the ligature is dependent on the distance from it to the 
first considerable branch. It is always more or less conical, with 
its apex towards the ligature and the base directed upwards. It is 
the supposed office of this clot to break the force of the current 
against the ligature, to protect it from the consequence of the 
continued impulse of the blood thrown into the vessel by the heart. 
It is, therefore, of importance to select that part of the artery for 
the purpose of exposure that is free from such objections. As a 
general rule, a full inch is, perhaps, the minimum distance at which 
it would be safe to apply a ligature around so large a vessel as the 
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femoral. Where smaller arteries are concerned, the distance may 
be reduced. 

Later observations have tended to throw some doubt on the indis- 
pensability of the presence of the coagulum in the artery above the 
ligature, in consequence of complete union having been occasionally 
perfected without it. A case to this effect is detailed by Mr. Tra- 
vers, in which a ligature was applied around the external iliac artery, 
between the origins of the epigastric and circumflexa ilii arteries ; 
but in consequence of ulceration of the epigastric, the patient died 
of hemorrhage. On examining the artery after death, no coagula- 
lum was found within it, although the union of the opposite sides of 
the artery at the ligature was complete. 

The line and direction of the artery being determined with exact- 
ness, an incision should be made over it, of a length proportionate 
to the depth of the vessel from the skin, but it should always be 
ample. This line is usually directed to be made parallel to the vessel 
beneath it ; and although this rule has the sanction of the highest 
authorities in this country and on the Continent, I venture to sug- 
gest a doubt whether an important modification of this practice may 
not be an improvement upon it. I almost invariably adopt an ob- 
lique incision, and generally at an angle with the artery of 45°, on 
the following grounds : that in fat subjects it is difficult to ascertain 
the exact line of the vessel, and that, however true the first incision 
may be, it does not follow, in the course of a slow and bloody opera- 
tion, that the same line will be preserved; that if from accidental 
circumstances, the precise position of the artery be lost, the operator 
is equally uncertain whether he is dissecting on the inner or on the 
outer side of the vessel, or upon it ; that, by dividing across the 
direction of the vessel, he acquires a confidence, from the conviction 
that the artery is really under his knife ; and, lastly, that he makes 
an external wound, within which the ligature needle is more readily 
carried round the artery in a fat subject, in which the vessel lies 
deep, than in a wound parallel to it. The objection to a directly 
transverse wound is that the artery is exposed only in a transverse 
line, and there is nothing gained, but much may be lost. In the 
femoral, brachial, radial, and ulnar, and posterior tibial, I consider 
the oblique incision to be an important element of success in finding 
the artery with facility. Take the example of the posterior tibial 
artery, how preferable is it to make an external incision over this 
deeply seated vessel, across the line formed between the muscles 
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that surround it, to the endeavor to hit the exact line, where the 
deviation of one-eighth of an inch would carry the surgeon into the 
substance of either of two muscles, neither of which he would be 
able to distinguish from the other ! I remember many years since 
to have seen a practised operator totally fail in his attempt to tie 
the ulnar artery immediately above the wrist, from this difficulty. 

The sheath of the artery should be cleanly divided, and the coats 
of the vessel exposed, otherwise we cannot feel confident that we 
may not include any other structure than the artery itself. If 
necessary, the sheath may be divided on a director, or it may be cut 
with a silver knife. Safety is our first consideration ; display, if 
requisite, should follow at a considerable distance behind. The 
needle should be selected that will most readily effect its object, 
which, of course, is that of passing with facility around the vessel. 
The edge of this instrument should be neither too acute nor too 
blunt. In the attempt to carry it round the artery, a slight force 
only should be employed. The instrument should be so finished as to 
be enabled to cut its way by a gentle lateral movement of the hand. 
If too acute, it may penetrate the artery or the vein ; if too blunt, it 
will require more force in its introduction than the delicacy of the 
operation justifies. 

Of all the varieties of aneurism needle, from the common instru- 
ment bearing that name, to the very ingenious invention of Mr. 
Weiss, which, dividing into two parts, catches the ligature by a 
spring clasp, I prefer that here sketched, which is a modification 
of the needle invented by Mr. Alcock, but I conceive improved, 
by being carried out farther at the point than the needle in question. 

The artery should not be unnecessarily separated from its sheath, 
from which it derives its vessels, the laceration of which, if con- 
siderable, may be presumed to be injurious ; though I am inclined 
to think more importance has been attached to this principle than it 
merits. I am not aware of any example of positive injury, such as 
secondary hemorrhage, that has been unequivocally traced to the 
operation of this cause, the evil of which would appear still less im- 
minent, when we consider that the consequences of such separation 
between the artery and sheath would, under nearly all circum- 
stances, have ample time for the recovery of the natural relations 
between the vessel and its sheath, before the ligature would separate 
spontaneously from the artery by the natural process of ulcerative 
absorption. But this argument, although apparently sound, forms 
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no justification for laying aside the rule above given, not to separate 
unnecessarily the artery from its sheath, because there is no neces- 
sity to do so, which alone is argument sufficient ; but in opposition 
to all the experiments, and all the comments upon them, a case might 
occur in which such a proceeding may be injurious ; and, at all events, 
it must be deemed a step in the wrong direction, and as such, is to 
be avoided. 

The ligature being passed around the artery, should be drawn 
tight with a force sufficient to cut asunder the two internal coats. 
All force beyond this is superfluous. The thumbs should be em- 
ployed for this purpose, around which the ends of the ligatures are 
drawn, while placed as closely to the artery as possible, with a view 
to prevent the unnecessary separation of the vessel from its sheath. 
"When the ligature is placed around the artery, and before tying it, 
the surgeon should examine carefully the structure about to be in- 
cluded in it, and the attention of one or more. assistants called to the 
same observance. No professional attendant has a right to exempt 
himself from the responsibility of an opinion, if any doubt exist on 
the subject, as to the perfect or imperfect completion of the opera- 
tion. Each should examine the relations of the ligature to the vessel, 
and express any doubt that may occur to his own mind, whether 
the vessel about to be inclosed in the ligature be really the artery, 
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and whether any other structure than the artery be still in contact 
with it. One end of the ligature is then divided, and the other end 
brought through the outer wound, to a length of about three inches 
beyond it. Over this end, a piece of plaster may be at once drawn, 
to protect it against injury. The wound may be united by the first 
intention, the edges being brought and maintained in contact, in 
the mode described at page 56. The period of time that will elapse 
before the ligature comes away varies with the size of the vessel, 
and is always very uncertain. For the femoral, from fifteen to 
eighteen days will be required ; for the brachial, some days less ; for 
the radial or ulnar, from eight to ten days, and so on. The process 
of union of the opposite sides of an artery, and its consequent ob- 
literation, is, however, not to be determined by the period of sepa- 
ration of the ligature, which may be protracted by other causes 
influencing a remarkable tolerance of its presence by the granula- 
tions within, to which it will occasionally cling with tenacity for 
many weeks. In his experiments on this subject, Mr. Travers has 
proved that the removal of a ligature within even a few hours of 
the operation for applying it, may be effected with safety, and the 
entire obliteration of the vessel secured. But, as a general rule, it 
is better, because safer, to leave the ligature to come away by itself, 
unless the period be a good deal protracted, and then its presence 
becomes inconvenient, and attempts may be made to hasten its 
separation by artificial aid, such as winding the extremity around a 
roll of plaster, and by that means maintaining permanent extension 
of the thread, or by tying a thread of elastic material, such as 
caoutchouc, to the end of the ligature, and drawing it tightly round 
the limb, and fixing it with plaster. At the expiration of some 
weeks, during which the process of obliteration of the artery must 
have been completed, there will be little danger in making this at- 
tempt, yet it should not be resorted to earlier, nor would the high 
authority of Mr. Travers advise, or I presume adopt, such a pro- 
ceeding, however conclusive his experiments on animals, and how- 
ever sound his reasoning, in favor of the general safety of early 
separation. 

An artery may become aneurismal in a part of its course, so near 
to a large branch as to preclude the possibility of the passing a 
ligature around it with safety above the aneurism, or, in other words, 
between it and the heart. Under these circumstances surgeons en- 
deavor to obliterate the vessel and its sac by means of a ligature 
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applied around the artery below the disease, instead of above it. 
The merit of this operation is supposed to belong to Brasdor, and it 
has been adopted by Desault, Deschamps, by Sir A. Cooper,* more 
recently by Mr. Wardrop, f and Dr. Bush of New York.! It is not 
selected as being a more eligible operation than that usually resorted 
to for the cure of aneurism, but simply as an alternative in which 
the common operation is contra-indicated by local circumstances ; 
viz., where the vessel has not sufficient length to admit of the forma- 
tion of a coagulum between the ligature and the first great collateral 
branch above it. Such a condition will justify, and indeed compel, 
the attempt to obliterate the vessel by a ligature applied below, or on 
the distal side of the aneurism. Of the six recorded cases of this 
operation, four have proved fatal, while two only recovered. Of the 
six examples, four operations were performed on the carotid, and 
two on the femoral arteries, immediately below the groin. Both the 
latter proved fatal. The two successful operations were performed 
on the carotid, one by Mr. Wardrop and one by Dr. Bush. 

It is proved beyond a doubt, that a ligature applied around an 
artery on the distal side of an aneurism is sufficient for the purpose 
of establishing a collateral supply of blood to the limb ; nor does it 
appear that deficiency of supply of blood has attended any of the 
above cases. But it is, I think, obvious, arguing, however, from a 
somewhat limited experience, that the circulation generally, and 
especially the sac, sustains a greater shock from the operation of 
Brasdor than from that which is justly termed the operation of 
Hunter. The impulse on the sac is great, the coats of the artery 
become consolidated, and in one instance they ulcerated. The ope- 
ration of Brasdor will only be resorted to in cases of necessity, and 
as these cases are not of very infrequent occurrence, so it will always 
retain a position among the resources of the surgeon in aneurismal 
disease. It is applicable only to arteries giving off no branch, like 
the carotid. The failure in both examples in which the femoral was 
tied high up was probably due to the current of blood being con- 
tinued through the epigastric and circumflexa ilii arteries, while it 
has been performed by Mr. Wardrop and by Dr. Bush on the trunk 
of the common carotid with perfect success. 

On the completion of the operation for aneurism, the patient 

* Sir A. Cooper's Lectures. 

f Wardrop on Aneurism, 1828. J Dr. Bush's Case. See Lancet, Vol. I. 
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being removed to bed, should be placed in a position of perfect rest. 
His diet should be low. There is usually no necessity to increase 
the quantity of clothing, or to anticipate any considerable deficiency 
in the temperature of the limb, so rapidly is the collateral circula- 
tion established. Of the numerous untoward consequences enlarged 
on by French authors, as attendant on operations for aneurism, I 
know but of two. The first is, that the temperature of the limb is 
raised, as it is said, by reason of the increased cutaneous circula- 
tion ; a not very important symptom, and which brings about its 
own cure in the course of two or three days ; and, secondly, in large 
operations for this disease performed on vessels near the heart, and 
on them only, the nervous system appears to sustain a shock which 
demands immediate attention. The symptoms occurring in a case 
of disease of the subclavian artery, in which I tied that vessel, were 
very formidable and even alarming. Violent pulsation against the 
ligature, and along the course of the aorta, a sense of suffocation 
and of pressure, as though caused by the aorta on the left lung. 
But these symptoms, more formidable than any I had witnessed, 
either before or since, yielded to antispasmodic treatment. Nor is 
it surprising that an operation which has exposed a structure so inti- 
mately concerned with, and so proximate to, the heart itself, the 
susceptibility of which, even under natural excitement, responds so 
readily to every emotion to which thought can give rise, should be 
indisposed to tolerate an encroachment on such critical ground. 

I am inclined to believe, that it is to this violence done to an im- 
portant blood-vessel, rather than to the throwing back on the heart 
the hitherto circulating blood, that these symptoms are due. In 
Dr. Mott's case, in which he tied the innominata, not the slightest 
indication of suffering by the heart followed the application of the 
ligature, which might be expected to attend the operation immedi- 
ately, and, indeed, the nervous symptoms to which I allude do not 
usually commence until some hours after the artery has been tied. 
The same absence of symptoms attended Graefe's operation in Berlin, 
though it was followed by great constitutional irritation and fever. 
In speculating on this subject, perhaps we do not always remember 
that the circulation in the limb is a good deal reduced before the 
operation, as characterized by the coldness of the limb. 

Gangrene is an occasional, though a very rare, attendant on opera- 
tions for aneurism in this country. It would appear as a more fre- 
quent result of similar operations in France. Under any circum- 



190 OPERATIVE SURGERY. 

stances, its extension can have but one result, viz., amputation. It 
usually commences at the extremity of the limb, and every means 
should be employed to arrest it. Stimulants, nutrient food, and 
artificial warmth should be resorted to most sedulously. The part 
should be covered with hot flannels, and a hot bottle applied to the 
distal surface. If these and similar agents fail to arrest its progress, 
and to stimulate the enlarged vessels to more active duty, the pre- 
servation of the limb becomes hopeless. 

The decision as to the place for amputation is a difficult one. If 
the gangrene proceeds with rapidity and extends up the limb, ampu- 
tation should be performed very little below the ligature of the for- 
mer operation ; but, on the other hand, if the progress be slow, if 
the temperature of the limb retain that of the rest of the body, at 
least to within a short distance of the gangrenous surface, the re- 
moval of the limb may be postponed, and eventually as much of it 
retained as may be conducive to the future wants and necessities of 
the patient. 

I have alluded to the treatment of aneurism by pressure. It re- 
mains for me to add a few words on the principle here referred to, 
and its application to the cure of this disease. A sufficient number 
of recorded examples of the successful treatment of aneurism by 
means of local pressure have occurred, within the last few years, to 
demand something more than a passing comment on the subject. 
The first consideration due to any large case of operative surgery is 
the danger of the result. This danger, however, in this instance, is 
rather comparative in degree than positive, nor does it refer neces- 
sarily to danger of death, but rather to other and well known evils 
sustained by the constitution, short of that of a fatal issue. What- 
ever the amount of danger be, it cannot be denied, that all approach 
to it is avoided by substituting the tourniquet for the knife. We 
avoid a shock to the constitution, whether mental or physical. Then, 
as regards the question of pain, we now discuss the subject in a dif- 
ferent aspect from that it presented before the introduction of chlo- 
roform ; the value of which, however, is less appreciated in operations 
for aneurism than in most other operations of equal magnitude. But 
the presence of pain, as an attendant evil, is not to be confined to 
the treatment by operation ; for, although severe enough during the 
performance, it is of short duration, while that of pressure, though 
not severe, is protracted throughout the treatment. 

The consideration due to the question of time, also, is not to be 
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unhesitatingly granted to the operation, because the entire oblitera- 
tion of the artery may occur in as short a period as the recovery 
from the operation would usually require, or nearly so. In Mr. 
Dartnell's case, the recovery was effected within the average period 
of recovery from an operation. If, therefore, we balance the account 
of advantage and disadvantage between these three important ques- 
tions for our decision, as to the more eligible course for adoption, we 
may reasonably resort to pressure as a legitimate experiment, satis- 
fied that we avoid danger, we dilute if we do not obviate pain, and 
we reach our goal within a term a little more extended, possibly, 
than by the adoption of what is usually deemed the direct mode of 
cure. The question then arises as to the competency of the agent, 
and its applicability to any given case of aneurismal disease. It is 
established beyond doubt, that the application of continued pressure 
upon the trunk of an artery, between the tumor and the heart, is 
competent to the permanent obliteration of the vessel. If it can be 
worn for a sufficient length of time, its competency is undoubted ; 
but here lies the difficulty, which qualifies its more general applica- 
tion. The majority of the large arteries, the usual seat of aneurism, 
are accompanied by the corresponding vein, and by the chief nerve 
of the extremity. It is impossible to compress the artery without 
in an equal degree subjecting the nerve to the same compression, 
and this compression creates pain, often unbearable. The liability 
to this objection can only be ascertained by experiment. The larger 
the nerve, probably, the greater the liability : and on this account, 
therefore, the treatment by pressure is more efficacious in popliteal 
aneurism of any other locality in the body. As regards the cases 
to be selected, a solid sac is preferable to a large and fluid one. 

The instrument employed should be a tourniquet, of which that 
which I have elsewhere described is, I conceive, the best suited to 
the purpose, by compressing the artery along a considerable portion 
of its length, but leaving the venous system of the limb free, as 
regards the secondary branches of the chief venous trunk. The 
pressure should be employed gradually, and increased day by day, 
if bearable. Possibly from four to six hours will suffice for the first 
effort, and it should then be relaxed for the purpose of relieving the 
patient from the pain incidental in some degree to all such pressure 
as is here required, the amount of which, however, should be suffi- 
cient only to stop the circulation through the vessel ; but, in the 
mean time, pressure might be employed elsewhere on the trunk. 
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In the course of a few days the pressure may be continued for 
eight or twelve hours, with short intervals of relaxation of an hour or 
two, or more. The principle of the instrument should be explained 
to the patient, who, being permitted to control it at will, will be 
more tolerant of the suffering. It is not proposed that the pressure 
be entirely removed at any time, but only partially relaxed ; and 
respecting the degree at which it should be employed, it will partly 
depend on the natural obesity of the person, and also on the care 
taken in the application of the instrument, to direct its force as 
much as possible against the bone. Should the suffering be unbear- 
able, whether locally at the points of contact of the instrument, or 
throughout the limb ; if his health be deranged by loss of appetite 
or want of sleep ; or the extremity become very oedematous, the 
operation by ligature should be resorted to. 

But notwithstanding the occasional objections attendant on the 
application of pressure, as the agent of cure in the treatment of 
aneurism, a sufficient amount of success has already attended the 
experiments that have been tried, to warrant the hope of a useful, 
if not a brilliant career for this remedy, when additional experience 
has divested it of its objections. Although the continuous pressure 
on the artery is always more or less painful, yet, as in the case of 
the femoral artery, in which we have length of the vessel at com- 
mand, the locality of the agent of pressure should be changed from 
day to day, or from hour to hour, and be modified in degree, according 
to the susceptibilities and endurance of the patient. I extract the 
following from a correspondence I have lately had with Mr. Dart- 
nell, who says, " I treated the first case of popliteal aneurism four 
years ago. The tumor was the size of a hen's egg, and of four 
months' duration. I applied pressure in two places, the groin and 
in the lower third of the thigh, by means of wooden clamps. Each 
was tight alternately. The coagulum was firm, and the instruments 
were removed on the fifth day. Within two months this man, a 
soldier, returned to his duty, and has been well ever since. The 
second was a case of femoral aneurism, large in size, its upper edge 
two inches below Poupart's ligament. The pulsation was very power- 
ful. I applied a modification of my own truss for pressure on the 
artery, as it passed undeimeath Poupart's ligament. The amount of 
pressure was so regulated that the current of blood through the 
tumor was only partially checked, until it was found that the pre- 
viously diminished temperature of the limb was fully restored, 
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through the medium of the collateral circulation. The screws were 
then tightened, and the pulsation in the tumor completely stopped, 
and in less than three hours from this time the aneurismal tumor 
was completely solidified, exactly twenty-nine hours from the first 
application of the instrument, which was then relaxed, and in thirty- 
eight hours more was altogether removed. I selected this latter case 
for pressure, because I thought it an unfavorable one for operation, 
as there appeared to be general disease of the arterial system, evi- 
denced by a slight ' bruit' of the aortic valves of the heart, of the 
abdominal aorta, and of the external iliac arteries. Strange to say, 
these symptoms altogether disappeared since the cure of the aneu- 
rism." 

I give the above case on the authority of a highly competent 
member of our profession, and I do think they give abundant earnest 
of future success, should the experiment be more fully carried out. 
One thing is quite obvious, viz., that the common tourniquet is 
totally inadequate to answer the necessary indications, in conse- 
quence of the distension of the limb and general oedema, that must 
always attend its persistent application. 

OPERATIONS ON WOUNDED ARTERIES. 

The surgeon is frequently called upon to apply a ligature around 
an artery, in consequence of a wound in the vessel causing hemor- 
rhage. In no form of accident or injury are his knowledge, his 
manual dexterity, and his patience and self-possession more in request 
than on the occasion of hemorrhage from a large and deep-seated 
artery. A knife, or other cutting instrument, may have penetrated 
or have transfixed a limb. If the bleeding be considerable, it is 
obvious that a large artery is wounded. Certain indications gene- 
rally present themselves when the accident has involved a large 
vessel. The line of the wound points in the direction of the main 
artery of the limb ; the flow of blood is very copious, resisting for a 
time the efforts of the bystanders to arrest it; the escape of the 
blood is attended by an audible rushing sound ; syncope follows the 
first flow ; the patient's face is pallid, and its expression betokens 
alarm. Such symptoms would usually attend hemorrhage from the 
iliac or femoral arteries, and other branches of the secondary class. 

If the wound has penetrated the limb lower down, or transfixed it 
through, or nearly through the centre in a transverse direction, we 
13 
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may have some difficulty in determining what vessel is the scut of 
the injury. It may be the radial or ulnar, the posterior tibial or 
peroneal. But be it where it may, the safety of the patient almost 
invariably requires that -we explore the wound, expose it to view, 
and pass a double ligature around the bleeding vessel. When such 
a case presents itself, the first measure to be resorted to is to put a 
tourniquet around the limb above the wound, which, supposing the 
hemorrhage to have ceased, may be applied with moderate tension, 
so long as the surgeon, or some competent representative, be near 
at hand. 

The next duty of the surgeon, having placed his patient in safety, 
is to make all needful inquiries into the case, the nature of the acci- 
dent, &c. He may learn, with advantage, the kind of instrument 
which caused it ; he may pass into the wound a probe or a director, 
not, however, for the purpose of reaching the artery, which would 
be perfectly useless, but simply for that of ascertaining the direction 
of the wound. It is very desirable that he acquires accurate know- 
ledge of the nature and extent of the hemorrhage, on which subject 
great deception prevails among the bystanders, who amplify to a 
most erroneous degree, and mislead the surgeon from the truth. 
One man is content with the assurance that the wounded man has 
lost a pint or a pint and a half of blood, while the statement of 
another doubles the quantity without hesitation. It would be desir- 
able, if practicable, that the surgeon should himself bear witness to 
the amount of hemorrhage that has occurred. The chief advantage 
of this information is that it may enable him to form a tolerably 
correct opinion as to the size of the wounded vessel, and thus deter- 
mine the operation he will perform. 

Suppose a man to have sustained a punctured wound on the inner 
part of the thigh ; if the surgeon can ascertain that the rush of 
blood was vehement ; that it was attended by a gushing sound ; that 
the patient became rapidly pallid; that his clothes, and a large 
quantity of linen, became quickly saturated with blood ; and, finally, 
if, on examination by the probe, the wound takes the direction of 
the trunk of the femoral artery, scarcely a doubt will exist in his 
mind that the main artery is wounded. While, supposing the direc- 
tion of the instrument to have passed in a line half an inch only 
backwards through the limb, a perforating artery may be the seat 
of the injury, and all the above symptoms may be greatly modified 
in degree, although the report of the witnesses will still declare the 
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loss of blood to have been most alarming. To the timid and inex- 
perienced practitioner, such forms of hemorrhage are alarming ; for 
ignorance and inexperience are natural and reasonable sources of 
alarm in such cases. If there be one trait above another that pre- 
eminently characterizes the experienced and the competent surgeon, 
it is the perfect self-possession with which he undertakes and conducts 
to its close an operation of this kind. A large hospital, and a long 
experience, constitute the best conditions for its acquisition. A 
thorough knowledge of the arterial system is, indeed, indispensable, 
and that alone can give us confidence in our own power to meet the 
endless variety in the catalogue of these injuries as they occur in 
hospital practice. 

I was called by Mr. Reece, of Sussex Gardens, in the course of 
last year, to the case of a butcher who had sustained a punctured 
wound in the thigh, which, until he applied a tourniquet to the limb, 
had bled very freely. The nature of the accident was a singular 
one. The man was standing in his shop, at some distance from the 
block on which he had just deposited his knife. One of his men 
brought in a large mass of beef, which he threw down on the block. 
The beef caught the knife by the handle, turned it over, and threw 
it, like a dart, against his master's thigh, at some distance off, which 
it penetrated to the depth of some three inches. The man was lying 
on the ground, in a back room, wrapped in his bloody linen ; but 
the quantity of blood lost did not appear to exceed a pint, and some 
minutes must have elapsed before his neighbor, Mr. Reece, reached 
him. The butcher's great anxiety appeared in the apprehension, 
which he repeatedly expressed, that he was not damaged in the 
"Pope's eye." The dissection was an elaborate one; the femoral 
artery was untouched, but one of the perforating arteries was cut 
across. 

When, from the above evidence, we have reason to believe that 
a large artery is wounded, it is usually our duty to tie it at once. 
There may be circumstances, however, under which we are, perhaps, 
justified in the resort to pressure as the means of obtaining oblitera- 
tion of the artery in a punctured wound. If many hours have 
elapsed without a return of bleeding ; if pressure could be efficiently 
applied on the vessel in the direction of the bone, as in the case of 
the femoral artery punctured half-way down the thigh ; or a very 
impaired state of the health of the subject, or a great liability to 
erysipelas — such arguments might be urged in such cases as extenu- 
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ating circumstances, justifying the resort to pressure under the pro- 
tecting influence of a permanent tourniquet. But, under almost all 
circumstances, we should tie the artery. 

"When we have reason to feel confident in our knowledge of the 
nature of the injury, and in that of the artery wounded, we have 
the option either to follow the puncture, by dilating the wound in 
its course, or to reach the artery, which we have good reason to 
consider the seat of the wound, by what I may term an anatomical 
and more direct path. In the first operation, the director, intro- 
duced throughout the entire depth of the wound, is our guide. It 
has the great objections of a wound probably of considerable depth, 
and made through the substance of any muscle or muscles divided 
by the instrument ; the counter-advantages consisting in the great 
probability of reaching the wounded vessel. It may happen that 
the artery which is wounded lies considerably nearer to the opposite 
side of the limb, and from which it is reached with facility. The 
direct route to an artery is that which of course would be usually 
selected, though it may labor under the disadvantage of uncertainty 
as to the vessel wounded : but it may yet prove the preferable 
operation, especially if, as in the case of a wound in the profunda 
or perforating arteries of the thigh, nearly the same operation will 
be applicable to the two vessels. 

When the wounded artery is exposed to view, and the aperture in 
the vessel distinctly seen, two single ligatures should be placed 
around it, one of which should be tied above, and the other below 
the wound, each at a distance of a third of an inch from the 
puncture ; the office of the lower ligature is to prevent the return 
of hemorrhage by the collateral circulation. One end of each 
ligature may be removed, and the two remaining ends brought out 
through the outer wound, which should be healed by the first 
intention, if possible, in order to obviate the consequences of exten- 
sive suppurative action being established. The operation, for the 
same reason, should be done with as little violence as possible to the 
structures divided ; for if the wound be continued, and the surfaces 
jagged, it may prove a serious obstacle to such form of primary 
union of its opposite sides. If the operation be much protracted, 
and the injury to the surfaces consequent on the difficulty of finding 
the wounded vessel be great, it would be desirable, that all the 
exposed portion of the artery be insulated by the two ligatures— 
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placed as widely asunder as possible — lest the vessel inflame in com- 
mon with the parts around, and again give way. 

If an artery be wounded immediately above or below its junction 
with a large branch, the ligature most remote from the branch 
should be applied as usual, but danger may attend the process of 
reparation, consequent on the application of the other. If the 
branch in question be given off above the wound in the vessel, the 
lower ligature may be applied with safety around it ; but the other 
ligature should include the trunk above the branch, supposing a less 
distance than nine or twelve lines existed between the wound and 
the branch, or rather between the ligature, if applied, and the 
branch. As a general rule, it would be safer to tie the artery 
altogether above the branch, if the latter be of considerable size, on 
the general principle previously discussed. If the branch be given 
off below the wound, within six, or even nine lines distance, it will 
be safer to employ three ligatures, one for the main trunk above the 
wound, one for the main trunk below the wound, and one, also, for 
the branch intermediate to the two. It is quite indispensable that 
the wounded portion of the artery be insulated from the circulation, 
such is the activity of the inosculating system of the body. A 
single ligature applied around an artery above the wound can 
answer no useful purpose, unless a second be applied below the 
aperture. There is no fact in surgery more indisputable. Abundant 
examples of secondary hemorrhage are on record, consequent on 
the application of a single ligature ; and I know no better illustra- 
tion of the part than that offered by the practice of a late eminent 
surgeon, who, in the case of a gun-shot wound in the groin, followed 
by continued hemorrhage, proceeded to tie the external iliac artery. 
The patient died from hemorrhage from the circumflexa ilii, which 
was unrestrained by ligature. 

It is a considerable aggravation of injury if the vein be also 
wounded or transfixed by the instrument. This circumstance ren- 
ders the result less promising, but cannot justify any departure from 
the principle of the operation. The wounded vein must be cut off 
from the circulation by means of one or two ligatures ; I say one or 
two, because the valvular structure of these vessels, their profusion 
in number, and the comparatively torpid movement of the blood 
within them, may justify the application of a single ligature below 
the wound. Yet there would appear to be little reason in rejecting 
the second. An opinion is very prevalent in the profession, that a 
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ligature applied around a vein is the cause of danger, by promoting 
inflammation along its coats. That such inflammation may be an 
occasional occurrence, is indubitable ; but it is, certainly, by no 
means a frequent one. I believe the reports of danger consequent 
on the application of a ligature around a vein to be greatly exag- 
gerated. In the case of a puncture, however, we have no reasonable 
alternative but the ligature ; and I know of no evidence of any 
injurious consequences to the vein which would justify us in rejecting 
it. 

Small arteries, when wounded near their origin from a large trunk, 
will occasionally pour out a large quantity of blood, and very naturally 
afford ground for the opinion that a large vessel has been wounded. 
The arm or the leg may be punctured, and considerable hemorrhage 
may follow, without either of the chief arteries being wounded. Of 
this I have seen many examples, which have occurred to patients 
brought into the hospital, when the surgeon has been compelled to 
rely on the statements of bystanders, who have reported, truly enough, 
that the bleeding has been great — great in their experience, though 
far less in that of the surgeon. A butcher was brought into St. 
Bartholomew's Hospital, in the year 1838, who, in descending from 
a ladder, had transfixed his forearm, immediately below the elbow- 
joint, with his steel, which was hanging from a strap at his waist. 
The man was pallid from loss of blood, and a good deal alarmed. On 
examining his arm, a wound appeared about two inches below the 
inner condyle of the humerus, through which the instrument had 
entered, and it had passed out at a second wound, just below, but 
somewhat in front of the outer condyle. The evidence seemed to 
point to the wound of a considerable artery, but whether brachial, 
radial, or ulnar, it was difficult to say, for either one or even both 
might have been involved, as blood had poured freely from each 
orifice. I proceeded (not without a consultation with my colleagues) 
to explore the wound, by exposing the anterior region of the elbow- 
joint. I brought into view the three arteries above alluded to, the 
median nerve, and the tendon of the biceps. I took a careful sur- 
vey of the entire part of the wound which involved its relation with 
arteries, and I could find nothing. The man recovered without 
further hemorrhage. 

In cases of hemorrhage from small vessels, there is, in my experi- 
ence, no agent at all comparable in its power to arrest bleeding like 
rest and exposure to air. Whether it be the act of exposure to the 
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atmosphere, or that the vessels are freed from the contact of parts 
around, I do not know, but the fact is undoubted. The surgeon who 
has least fear of hemorrhage loses the least blood. A small wound 
may be tortured by styptics, and by compression, and by other 
unprofitable agents, till it becomes the fruitful source of protracted 
hemorrhage. Masses of lint are piled up in heaps upon the wound, 
pressure is maintained till all the parties concerned are exhausted, 
but still the hemorrhage returns or continues, by reason of the irri- 
tation caused by the very agents employed, and nothing more. 
Under these circumstances, which I have repeatedly borne witness 
to, all dressings should be removed ; the wound should be opened 
and exposed to the air, by its edges being drawn widely asunder, 
and the bleeding apparently encouraged ; its surface freely sponged 
with cold water, the coagula wiped away, and in this condition it may 
be fearlessly left to bleed. The cessation of the hemorrhage by 
such means is often immediate. I was called up at an early hour, 
many years since, by a medical man, to consult with him on a case 
of hemorrhage from a tonsil which he had removed in the middle of 
the previous day from the fauces of a. young lady. I directed him 
to take her to an open window, on the side of the house from which 
the wind blew, and to require her to keep her mouth wide open. 
On the following day, I learnt that the bleeding, by this simple 
expedient, had almost immediately ceased. A gentleman, in a state 
of intoxication, fell down and cut his head. The wound bled freely 
from the secondary branches of the temporal artery. This hemor- 
rhage continued from seven to twelve at night. When I saw him, 
his bed was surrounded by some six persons, medical and domestic. 
The man had a pile of lint of about three inches in thickness on the 
wound, and another layer was about to be added to the mass. Con- 
trary almost to the entreaty of the parties engaged, I removed the 
clotted and saturated lint, and roughly sponged the wound, which I 
exposed to the air. The bleeding ceased within three minutes. On 
another occasion, I was sent for in the night to the hospital, to 
assist in arresting the bleeding from a large wound below the axilla, 
that had been made on the previous day, by my late colleague Mr. 
Earle. Three house surgeons were present and other persons. This 
man had lost a large quantity of blood by the same ingenious devices 
as those practiced in the above cases. I proposed to remove the lint, 
and I was answered that its removal would be fatal, such was the 
tendency to bleed. I ordered the man's bed to be carried to an 
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open window, and removed every appendage from the wound. A 
large flow of blood followed, and then entirely ceased. I have 
records of many other similar cases. 

Modern surgery recoils from the adoption of the practice of the 
past, by resorting to amputation of a limb in cases of hemorrhage 
from a wounded artery, and which has unhappily prevailed even in 
our own time. The amputation of a limb is perfectly unwarrant- 
able, so long as the most strenuous and persistent efforts have not 
been made to discover the bleeding vessel. It is discreditable for a 
member of our high profession to resort to such an expedient as a 
shield to his own ignorance. If he be unable to detect the lurking 
evil, it is his duty to apply for the co-operation of those in his own 
neighborhood, who will at least share his responsibility, if they can- 
not remedy the evil. It is preferable to tie every recognized artery 
in a limb before adopting the shocking alternative of removal of the 
limb. This resource is available at all times, and should only be 
resorted to when every other expedient has failed. Of this import- 
ant principle, viz., the necessity of exposing every suspected source 
of hemorrhage, I will venture to give one example from my own 
practice. A young gentleman of about seventeen years of age was 
riding on the roof of a coach in the country, when the coach turned 
over and fell on his leg, and held it firmly until the vehicle was 
raised. He was removed to his father's residence, half-a-mile off. 
The limb was greatly contused, and a flesh wound of about three 
inches long existed at the side of the calf, which penetrated deeply 
through the muscles. The bleeding was considerable. Concluding, 
from the direction of the injury, that the posterior tibial artery was 
wounded, I cut down to it with such instruments as I could pro- 
cure, and tied it, but the bleeding continued. I then tied the pero- 
neal artery, but with no better success ; and I finally put a ligature 
round the anterior tibial, but still the bleeding was not arrested. 
The limb was amputated by Sir Benjamin Brodie, who was sent 
for from London ; I, who was myself a sufferer from the accident, 
being unable to perform that duty, from the effects of a severe con- 
tusion of the knee, of which I was scarcely conscious at the time of 
the accident. 

Half a century ago, the surgical profession were comparatively 
ignorant of the course of many of the ternary and quaternary vessels. 
The general principles of physiology had been maintained by ana- 
tomical discovery, but surgical anatomy was in its infancy. The 
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removal of liability to hemorrhage by amputation was a not infre- 
quent resort of the surgeon, consequent on the prevailing ignorance 
of the arterial system. In our days, such a resort would not be 
tolerated among competent men. The artery is to be sought for 
and found ; and when each probable vessel has been tied, should the 
hemorrhage still continue, it would be preferable still to wait and 
watch the eifect of time, pressure, and cold. The latter, however, 
is but an inefficient agent when employed to arrest local bleeding 
from an artery. Should bleeding still continue, the limb can but 
be amputated at last. Again, let me add, that if the arterial bleed- 
ing be considerable, it must come from a recognized vessel, which 
patient exploration rarely fails to discover ; if it consists of oozing of 
blood merely, we should trust to time and position. 

ON THE TYING OF ARTERIES DIVIDED IN WOUNDS AND 
AMPUTATIONS. 

In an early part of this chapter, it has been stated that vessels, 
■when first divided by the knife of the operator, bleed most freely, 
contract in the course of a few minutes, and, during the process of 
preparing the wound for the application of plaster or suture, are 
scarcely recognized, and especially so, if the loss of blood at the time 
be considerable. The principle has also been strongly urged, that, 
if we desire to effect early and permanent union between opposite 
surfaces, it is indispensable that we bring them into contact when 
freed from the interposition of coagulum, and that the presence of 
blood, whether in a coagulated or in a fluid state, is fatal to union by 
the first intention or primary adhesion. Great attention, therefore, 
should be bestowed on securing all the divided arteries that are 
likely to bleed, for the warmth of the bed will promote the return of 
bleeding from vessels that have ceased to bleed while the wound 
is exposed to the air. We must not, therefore, be content with 
applying a ligature around the larger vessels only, but grapple with 
them all, and prevent not only bleeding, but oozing of blood. In 
the case of a stump after amputation, every artery should be sought 
for, from which blood may trickle, for the quantity may increase, 
after the edges of the stump are brought together, a coagulum may 
form, and the adhesive process become interrupted. 

In tying the bleeding arteries of a wound, we usually select the 
largest for the first ligatures. In stumps, the main artery is always 
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first tied ; the ligature silk for which should be strong enough to bear 
considerable effort of tension ; the single thread should be left un- 
cut, in which a knot may be tied, for the purpose of identifying it. 
Other arteries may then be secured, either by being caught by the 
common forceps, of which a modification is here represented, in- 
vented by Mr. Luke, of the London Hospital, and adopted by Mr. 

Fig, 25. 




Stanley, or by Assalini's forceps, or even by a tenaculum. If this 
latter instrument be employed, care should be taken in this, as on 
all occasions, to raise upon the instrument as small a portion of 
muscle as possible. It occasionally happens that, notwithstanding 
our best efforts, oozing of blood still continues. It may proceed, 
in the case of stumps, from the medullary artery, which is very 
difficult to arrest, from its having retracted within the sawn margin 
of the bone. In that case, if the pressure of the finger with some 
flue of lint, or the agency of cold air, by exposing it freely, and 
a reasonable allowance of time, fail in the object, the patient should 
be removed to bed, and the wound left open for some hour or two. 
The vein also is a frequent source of difficulty. It should be met by 
removal of the tourniquet, elevation of the limb, and the influence 
of time. A few minutes will generally serve this purpose. If the 
bleeding still continue, a ligature may be applied around it. In the 
tying of arteries in stumps, or other wounds, sufficient force has been 
applied, if the inner coats of the vessel have been simply cut asunder; 
any tension beyond this only endangers the ligature, and can answer 
no useful purpose whatever. 

Where it is proposed by the operator to endeavor to heal a wound 
by the first intention, or indeed, under any circumstances, too much 
care cannot be bestowed on the mode of tying the smaller vessels. 
The forceps should be finely pointed, and be so applied to the mouth 
of the vessel, as to include the artery alone, and not the surround- 
ing muscle or other tissue. In this respect, the forceps are less 
objectionable, if well made, than the tenaculum, the curve of which 
is so large as to pierce the muscle at some distance from each side 
of the artery, and a large piece of the muscle is thus coarsely in- 
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eluded in the ligature. It is, perhaps, superfluous to say, that this 
portion sloughs, and becomes a source of irritation hereafter. 

Much confusion prevails with regard to the definition of the terms 
employed to distinguish the varieties of aneurism. The words true 
and false are especially unfortunate in this respect. Many authors 
define a true aneurism to bo one in which the sac is formed by a 
dilatation of all the coats of an artery ; while the majority of sur- 
geons restrict the term false to those aneurisms in which the sac 
is deficient in all the arterial coats. I have adopted the following 
classification. 



ANEURISM. 



True. 

The sac is formed either, (1,) 
by a dilatation of all the arte- 
rial coats, or, (2,) by the ex- 
ternal fibro-cellular coat alone, the 
two inner coats having given 
way. 



Sacciform. 

Fusiform. 

Cylindroid. 

Varicose. 



Terms ap- 
plied by Bres- 
i chet to the 
J shape of these 
aneurismal tu- 



The term " aneurismal dilata- 
■ lion'' is applied to that variety 
in which the whole circumfer- 
ence of an artery is dilated. 

Dissecting aneurism is a very rare variety. The inner or inner and 
middle coats of an artery having given way, the blood is forced between 
the coats into the connecting cellular tissue. 

Hernial aneurism is extremely rare, the two outer coats being per- 
forated, the inner coat is protruded through the opening. 

f Circumscribed. 

A complete sac is formed of 
condensed cellular tissue. 

False. Diffused. 

None of the arterial coats enter/ Sometimes called primitive 

nto the formation of the aneurismal \ fake aneurism. No distinct sac 

is formed, the blood is effused 
into the surrounding cellular tis- 
sue through a wound or ulcer in 
the coats of an artery. If through 
a wound the term traumatic aneu- 
rism may be applied. 

Mixed. 
The sac of a true aneurism has given way, and the blood has 
escaped into the surrounding cellular tissue. (Dr. A. Monro, sen.) 
To the false aneurism thus formed the term consecutive is some- 
V times applied, to distinguish it from primitive false aneurism. 



ON ANEURISM OF THE ARTERIA INNOMINATA. 

The arteria innominata is from fifteen to eighteen lines in length. 
It is placed behind the first bone of the sternum, from about the 
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middle of which it ascends in an oblique direction to the right 
sterno-clavicular articulation, where it terminates by its division into 
the carotid and subclavian arteries. The extent of its elevation 
above the upper edge of the sternum varies much in different in- 
dividuals. In many, its pulsation is quite apparent to the extent 
of half an inch, or even more ; while in others, no part of it is 
perceptible on pressing the finger into the supra-sternal fossa. 1 
think I have observed the innominata to be more elevated in its 
position in young subjects, in whom its pulsations are more palpable 
above the level of the sternum than in adult age. It is separated 
from the sternum by the left vena innominata, which crosses it 
nearer to its origin from the aorta than to its division above, and, 
by the sterno-hyoid and thyroid muscles. The artery lies closely in 
contact with the trachea behind, and is placed obliquely upon it. 
The right pleura is not in immediate relation with the artery, but 
lies to its right side (i. e., the right of the individual). The right 
pneumogastric nerve is placed more than half an inch from its right 
side ; and neither of these objects ought to be exposed in the opera- 
tion for tying it. 

Aneurism of the arteria innominata consists in a simple dilatation 
of the artery, involving its three coats in a greater or less degree ; 
but it contains no coagulum, for it is a dilatation of the entire vessel. 
It may be distinguished from aneurism of the arch of the aorta, by 
its pulsations being more elevated towards the neck. Aneurism of 
the upper part of the aorta involves the sternum, which is gradually 
absorbed to the extent of two or three inches down ; it conveys an 
aneurismal thrill throughout the head and each of the upper ex- 
tremities ; whereas, that of the innominata is confined to the right 
side. Aneurism of the aorta is not a dilatation of the vessel, nor 
a true aneurism ; but a false aneurism, in which the sac communi- 
cates with the vessel by a contracted opening, through which blood 
enters and coagulates. This sac increasing, comes into contact with 
the sternum and absorbs it. In that of the innominata, the disor- 
ganization of structure is less in degree, both from its nature and 
from its locality. In the latter disease, dyspnoea is of more frequent 
occurrence than in that of the aorta, from its proximity to the 
trachea. Often, this symptom, however, is only occasional ; it sub- 
sides and reappears under excitement. 

In the advanced stage, a difference may be perceived in the con- 
dition of the venous circulation of the two sides of the neck, in 
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consequence of the pressure on the left vena innominata by the 
artery against the sternum. If pulsation, morbid in degree, 
be felt on applying the finger to the upper part of the sternum, 
between the sternal attachments of the mastoid muscles in the 
early stage of the disease, the arteria innominata will be its seat, 
and not the aorta, for the aorta to have reached that level, infers 
disease of some standing ; and, supposing the latter vessel to be 
the subject of aneurism, the sternum must be involved. A case 
in point came under my charge, in St. Bartholomew's Hospital, 
last autumn. A woman, aged about thirty-five, was admitted with 
supposed aneurism of the innominata. A tumor occupied the front 
of the sternum, to the extent of about two inches. She suffered 
little from dyspnoea; the radial arteries pulsated with force, and 
with the like characters. Although the tumor appeared also above 
the level of the upper edge of the sternum, and encroaching on the 
neck, it did not take the oblique line of the arteria innominata, ex- 
tending towards the right, but occupied the middle of the neck, in 
the supra-sternal fossa. In the opinion I had formed, Mr. Lawrence, 
who had subsequently charge of the case, concurred. The woman 
died in the following December, without rupture of the sac. The 
disease occupied the upper part of the arch of the aorta, and the 
innominata was healthy. 

Cases of spontaneous obliteration of the innominata are well 
known to the profession. A case is reported by Pelletan, and a 
second, by M. Darrach, in which the obliteration extended to the 
carotid and subclavian vessels, by which all doubt as to the power 
of the collateral circulation was removed. The conviction of the 
truth of this fact, and the necessity of the attempt to prolong life 
in disease of the lower portion of the carotid artery, or of the inner 
part of the subclavian, has led to the operation for tying the in- 
nominata. This operation has now been performed in four or five 
cases ; and, although hitherto no single case has proved absolutely 
successful, yet life has been prolonged to a period which argues the 
great probability of future success, should the operation be repeated. 

It was first undertaken by Dr. Mott of New York, in the year 
1818. This patient survived to the 26th day. The second case, 
performed by M. Graefe, of Berlin, died on the sixty-seventh day. 
Both patients died of ulceration of the artery, and in both cases a 
coagulum was formed in the innominata below the ligature. The 
application of the ligature was unattended by any serious symptom, 



206 



OPERATIVE SURGERY. 



and the right arm and neck obtained an ample supply of blood. 
The same result attended a case operated on by Mr. Liston, in which 
he tied both carotid and subclavian close to their origin from the 
innominata. Here, also, a clot formed in the latter vessel, below 
the ligature. I do not understand the assertion of Mr. Li 
that in a ligature on the innominata, "there is little chance of a 
coagulum forming on either side of the ligature." This patient also 
died of secondary hemorrhage. 

Operations for Tying the Arteria Innominata. 

The patient should be placed on a table, with his head directed 
obliquely towards a side window, admitting a sufficient quantity of 
light, or in a room lighted by a skylight. The head should be 
thrown backwards for the purpose of rendering the front of the neck 
sufficiently tense. An incision of at least two inches in length 
should be made along the anterior margin of the left sterno-mastoid 
muscle. The parts underneath this incision are to be carefully 
divided, including the cellular tissue and the cervical fascia, of 
which two laminae may be exposed. At this stage of the opera- 
tion the patient's head may be raised on a pillow, with a view to 
relax the parts hereafter to be exposed. The sterno-hyoid and 

Fig. 26. 




A. Anterior innominata.— B. Carotid artery.— C. Subclavian artery — D. Inferior thyroid vein.— 
E. Mastoid muscle F. Sternoid muscles. 

thyroid muscles are now brought into view. In dividing the right 
muscles, great care should be taken to avoid a plexus of veins, 
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descending from the thyroid body and the middle thyroid artery, 
should it exist, which are placed immediately behind them. If these 
veins be unusually large, they will present a serious obstacle to the 
progress of the operation ; and should the depth and narrowness of 
the wound harass the operator, he should immediately resort to a 
second incision, made along the line of the right clavicle, detaching 
also the sternal origin of the mastoid muscle from the bone. An 
assistant should be occupied in retaining asunder the opposing sur- 
faces of the wound, by efficient retractors ; not the edges merely, but 
on the right side the sterno-mastoid muscle, and on the left, all the 
structures down to the exposed trachea. From this stage of the 
operation there is no warrant for the use of a cutting knife, which 
may be laid aside. The patient should be directed not to swallow. 
By means of a silver knife, the portion of the sterno-thyroideus 
below the part divided may be dissected from its under surface, and 
the left vena innominata will be brought into view. The silver 
knife, also employed in like manner at the lower part of the wound 
on the right side, will expose the origin of the common carotid, along 
which the finger should be passed downwards. As the ligature is to 
be passed around the artery above the part crossed by the vena in- 
nominata, which is near its origin from the aorta, no great difficulty 
arises from its presence ; yet it must always be recollected that 
cadaveric dissection gives a very imperfect idea of the size of veins 
actually engaged in the service of the circulation. 

The artery being exposed by the cautious separation of the cel- 
lular tissue around it, the needle should be applied to its right side, 
as close as possible, for the purpose of avoiding the right vena 
innominata, and carried closely round the back of the artery, to avoid 
filaments of the cardiac nerves, one of which, however, descends on 
its anterior surface. 

It is presumed that the reader is aware of the great irregularity 
attending the origin of the branches from the arch of the aorta. 
Should such irregularity prevail in the case under operation, the 
operation should still be carried on to its conclusion, as no ordinary 
variety would militate against it. If two vessels arose from the arch, 
instead of the single innominata, the ligature would necessarily be 
placed around the vessel pointing to the aneurism. If the middle 
thyroideal artery exist, it must be exposed during the operation. 
Should it appear to come from the innominata, a ligature should be 
passed around it. It does not, however, frequently exist at all, at 
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least not more than once in eight or ten persons, and then usually 
arises from the arch of the aorta. 

The artery may be tied at a distance of a quarter of an inch 
from its bifurcation. The wound carefully cleansed of coagulum, if 
necessary, and the sternoid muscles replaced, may be united by 
suture, and adhesive plaster ; one end of the ligature being brought 
out through it to the length of two or three inches. 

For this operation four assistants are requisite ; two of whom will 
be directly engaged in the operation. The instruments required are 
scalpels, forceps, a silver knife, a well-made and firm director, and a 
flexible director, two pairs of retractors, with handles of sufficient 
length to prevent the hands of the assistant from obstructing the 
movements and operations of the principal, and three or four kinds 
of aneurism needles, two kinds of ligature silk, the largest kind of 
which should be employed for the artery, and a finer ligature for 
any wounded vein, or minute arteries, should it be deemed requisite 
to tie them. 

The greatest difficulty, I apprehend, in this operation, consists 
in the presence of the really large veins, forming a thyroideal plexus 
upon the trachea; one of which was divided in Dr. Mott's case, 
materially obstructing the progress of the operation. Should it be 
necessary to make the division of the origin of the sterno-mastoid 
muscle from the clavicle, as well as from the sternum, great care 
should be bestowed in the division, lest the transversalis colli vein 
be wounded. The division should be made slowly, from above 
downwards. A branch from the transversalis colli artery often en- 
ters the sterno-mastoid muscle near its origin. 

OPERATIOXS FOR TYING THE SUBCLAVIAN ARTERY. 

From the summit of the arteria innominata, the right subclavian 
proceeds upwards and outwards, to the upper border of the first rib. 
On passing over the rib, it is covered by the scalenus anticus mus- 
cle. It then bends downwards, and at the lower border of the rib 
it receives the name of axillary. The first portion placed on the 
inner or tracheal side of the scalenus is about one inch in length ; 
the second portion, or that behind the scalenus, about three-quarters 
of an inch; the third portion, or that on the outer side of the 
muscle, is also about an inch. The two subclavian arteries corre- 
spond in their course in the second and third stages, but not in the 
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first. On the right side the subclavian, in its first stage, rises 
obliquely, at an angle of about 45° to the vertical line. It is placed 
in front of the root of the right lung ; it is crossed by the pneumo- 
gastric nerve ; the right vena innominata descends in front but to 
the right side of it. The internal jugular vein crosses it, close to 
the scalenus. The first stage of the left subclavian artery is placed 
longitudinally, arising from the arch of the aorta ; diverging a' lit- 
tle from the left carotid, it ascends from behind the left pleura 
and lung, nearly in a vertical direction, having the corresponding 
pneumogastric nerve nearly parallel to it, and on its right side. 
The. left vena innominata crosses, three or four lines in front of it, 
close to its origin from the aorta. Its length is about two inches. 

In the second stage of their course, the subclavian arteries pass 
behind the scalenus anticus, on the front of which the phrenic 
nerve is closely adherent, descending along the line of the muscle 
into the chest. In the third stage, the subclavian vein lies close in 
front, but below the artery ; and the axillary plexus of nerves is 
placed immediately above and behind it. The lowest branch of the 
plexus has been repeatedly tied, in place of the artery. 

From the first or inner portion of the subclavian artery, there 
arise three large branches ; viz. the thyroid axis, the vertebral and 
internal mammary. Two smaller vessels also arise from it when 
passing behind the scalenus; viz. the cervicalis profunda, and supe- 
rior intercostal. Of these branches, the thyroid axis produces two 
secondary branches, the transversalis colli, and supra-scapular, 
which, crossing the scalenus muscle and phrenic nerve, enter and pass 
transversely across a triangular space, almost parallel to the main 
trunk. This small triangle is formed by the outer side of the 
scalenus, by the omo-hyoideus, and the base is completed by the first 
rib. 

Aneurism of the subclavian artery is a rare disease, when com- 
pared either with that of the aorta or with that of the axillary 
artery. The part of the vessel least exempt from morbid changes 
is the third stage of the vessel, or that lying on the first rib. A 
pulsation is felt in this situation of a true aneurismal character, 
commencing clearly above the clavicle, and occupying the space 
between the clavicular border of the mastoid muscle and the ante- 
rior edge of the trapezius, influencing the circulation of the arm, 
so as to render the pulsation in all the vessels of the forearm more 
or less indistinct. As the disease advances, the aneurismal tumor 
14 
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rises up in a conical form, projecting considerably above the level of 
the clavicle. The arm then becomes benumbed, and sensation is 
imperfect. The fingers are pale or livid, as the circulation becomes 
more and more interrupted, while the numbness in the limb is the 
result of pressure on the axillary plexus, lying side by side with the 
trunk of the artery. 

In Mr. Colles's case the right subclavian artery was tied on the 
inner side of the scalenus, for aneurism of that artery beyond the 
scalenus. The operation was a protracted one. The ligature was 
not tightened till the fourth day. The patient died on the ninth. 
If the disease for which this operation was performed had been sub- 
mitted to Mr. Colles's observation at an earlier stage, and before it 
had so largely encroached on the supra-clavicular region, he would 
have adopted the less complicated operation, and probably with a 
more successful result. 

In operations upon the subclavian artery, judging from the almost 
unvaried failure that has followed the attempt to obliterate the artery, 
by applying a ligature around it on the inner or tracheal side of the 
scalenus musele, it is of the utmost importance, in these cases of 
disease of the subclavian artery in its third stage, to tie the vessel 
on the outer side of the scalenus, before the tumor has reached a size 
sufficiently great to occupy the entire space up to the level of the 
scalenus muscle. Subclavian aneurism more frequently commences 
at a distance from that muscle, than close to it ; and by an early 
operation, the artery may be secured on the external side of the 
muscle. Of late years the subclavian artery has been repeatedly 
tied with success for axillary aneurism, in which the disease occupies 
the higher part of the axillary cavity, extending upwards from the 
subclavicular into the supra-clavicular regions. The operation for 
tying the artery on the inner side of the scalenus corresponds so 
closely with that on the innominata, that further detail would be 
superfluous. 

In aneurism of the innominata, the operation of Brasdor has been 
successfully revived by Mr. Wardrop.* 

If the disease of the subclavian on the outer side of the scalenus 
do not encroach too closely on the muscle, an attempt may be made 
to tie the artery while passing behind it. This operation was sug- 
gested by Dupuytren, and requires an external incision, which will 

* See Wardrop on Aneurism. 
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necessarily include the clavicular portion of the mastoid muscle. Its 
difficulty consists in dividing the scalenus without injury to the 
phrenic nerve, and the two arterial branches of the thyroid axis that- 
cross this muscle. If this attempt be practicable, it is very prefera- 
ble to the operations practised on the first stage of the subclavian, 
and most especially on the artery of the left side, which is one of the 
most — if not the most — difficult operations on the arterial system. 
I know of no case of its successful performance on record. 

In 1809, the subclavian artery was first tied in St. Bartholomew's, 
by Mr. Ramsden, for axillary aneurism. Great difficulty presented 
itself in the attempt to turn the needle round the artery, consequent 
on the limited size of the wound, combined with its great depth. 
The patient lived five days, and died from exhaustion. In 1811, 
the artery was again tied for axillary aneurism, by Sir W. Blizard, 
without difficulty in passing the needle round the vessel. The sub- 
ject died on the fourth day. 

The first successful case occurred to Dr. Post of New York, who 
tied the subclavian artery for axillary aneurism, in 1817, and a 
second case in 1820 ; it was also successfully performed for the same 
disease by Mr. Liston. Within the last thirty years it has been 
performed, with a varied result, by many eminent surgeons, both 
in England and abroad, but in the aggregate of which, the ultimate 
recovery of the patient has not predominated. 

Operation for Tying the Subclavian Artery on the outer Side of the 
Scalenus Muscle. 

The patient should be seated in a chair, reclining backwards. 
This position is so preferable to the horizontal one, that although 
nearly incompatible with the employment of chloroform, it should be 
adopted. If possible, the trunk of the patient should be in some 
manner further supported, to prevent the consequences of possible 
syncope. The abdomen should be fixed by a broad roller to the 
back of the chair. It is recommended that an incision be made 
from two to three inches along the line of the clavicle, the integu- 
ments over which should be forcibly drawn downwards by the left hand 
of the operator. When the tension is removed, the incision is found 
to occupy a line of about half an inch above the clavicle. Some 
difference of opinion appears to prevail on the necessity, or otherwise, 
of dividing the fibres of the mastoid muscle. Mr. Hodgson considers 



212 



OPERATIVE SURGERY. 



this division will not facilitate the progress of the operation. Mr. 
Aston Key made this division, as he conceived with great advantage, 
on a case under operation. The truth is, that the necessity for 
dividing the fibres of this muscle will mainly depend on the extent 
of its attachment to the collar-bone. It is no infrecpient occurrence, 
to find the mastoid and trapezius muscles investing almost the entire 
length of the bone, and I have repeatedly found the two muscles in 
contact nearly at its centre. Under similar relations the necessity 
for dividing not one only, but both these muscles, becomes indis- 
pensable ; and as a general rule in the performance of this operation, 
I confess I am inclined to differ from the opinion entertained by 
Mr. Hodgson on this subject. 

The upper edge of the wound should be now raised, and the 
platysma completely divided. The edges should be drawn asunder 
and the base of the wound carefully dissected, and the strong fascia of 

Fig. 27. 




A. Subclavian artery.— B. Brachial plexus.— C. Scalenus anticus.— D. Transversalis colli. 

E. Omo-hyoid. 

the region being divided, the omo-hyoideus will be brought into view 
at the upper part of the wound. The finger should now be applied 
for the purpose of ascertaining the exact locality of the artery, 
which is readily detected by its pulsation when felt; the cellular 
sheath around it may be carefully divided, and the parts rather torn 
asunder than cut. When this process is completed, the scalenus 
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muscle, the artery, and the lower branch of the axillary plexus will 
be brought into view. The nerve lies above the artery and the mus- 
cle internal to it. If the cellular tissue on the front of the scalenus 
be pressed inwards, the phrenic nerve will be exposed. The facility 
with which a ligature will be passed underneath the artery depends 
on two causes : first, the degree of elevation of the shoulder, conse- 
quent on the advanced stage of the disease of the axillary artery, 
and, second, on the dimensions of the wound. The first difficulty is 
a very large one, and to it, in some considerable degree, may be 
ascribed the length of time occupied, and the obstruction met with, by 
so many operators on this vessel. The artery lies at the bottom of 
a contracted wound, triangular in form, the apex of which is repre- 
sented by the artery itself, and the base by the first incision, and of 
which the depth may be three inches or more. Under usual circum- 
stances, when free from disease, the subclavian artery at this place 
lies one inch and a half from the surface, and if the length of the 
first incision be limited to the interval of the mastoid and trapezius 
muscles, the difficulty of passing a ligature around the artery must 
be great indeed. The records of past operations point, however, to 
a great variation in the degree of this difficulty. In Mr. Ramsden's 
case it was almost insuperable, and the same evil has beset the path 
of other surgeons, by whom, however, it has been met by improved 
mechanism, and by maturer preparation. 

On the length of the outer wound, and on the means of making it 
of sufficient length, the surgeon should bestow his best attention. 
The narrow limits afforded to the operator by the above incision, 
have always presented to my own mind a positive objection to this 
form of operation, and a case requiring a ligature around the sub- 
clavian artery, in the year 1841, enabled me to test, on the living 
subject, the superiority of a different form of external incision. The 
incision I refer to, instead of being nearly parallel, is almost trans- 
verse in its relation to the artery, and renders any considerable divi- 
sion of the mastoid muscle needless. The incision is made in an 
arched form, and is commenced about two and a half or three inches 
above the clavicle, upon, or immediately on the outer edge of, the 
mastoid muscle. This incision is carried slightly outwards and down- 
wards, towards the acromion, and then curved inwards, along the 
clavicular origin of the mastoid muscle. Its extent in the direc- 
tion of the acromion must depend on the situation of the external 
jugular vein, the course of which varies in different individuals. 
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This vein crosses the mastoid muscle in an oblique course, downwards 

and outwards, and dips in behind the clavicle, at a distance from the 
outer border of the clavicular origin of the muscle, varying from 
half an inch to an inch and a half. It is desirable to avoid it, in 
either form of operation, although no evil has arisen from its division 
in that usually practised. Should the jugular descend along the 
outer border of the muscle, which is not common, either the vein 
must be divided, or the flap be dissected from off it. When the flap 
is reflected sufficiently inwards, with the platysma muscle, and the 
cervical fascia and cellular tissue separated, by being torn asunder, 
the subclavian artery is seen emerging from behind the scalenus and 
entering the triangle bounded by that muscle, the omo-hyoideus, and 
the first rib, and the lower branch of the axillary plexus and the 
transversalis colli are exposed to view. In this form of the outer 
wound, the difficulty of passing a ligature round the vessel is, I 
conceive, considerably lessened, in consequence of its direction being 
transverse to the course of the artery, and sufficient space is obtained 
for the introduction of the needle beneath the artery. A small por- 
tion of the clavicular origin of the mastoid muscle may be divided 
if necessary. The difficulty of the operation is but little increased, 
even supposing the interval between the mastoid and trapezius mus- 
cles to be limited, for the incision runs as it were parallel, rather 
than transversely, to them. I conceive, also, that benefit is obtained 
by an incision which does not involve the venous system of the 
parts divided, the evil of which, if not considerable as regards the 
question of loss of blood, is sufficiently great in reference to the 
necessary obstruction to the progress of the operation, by filling the 
wound with blood, and, assuredly, the vertical arched incision I 
recommend, has this advantage. 

The above case of aneurism has not been published, and I pro- 
ceed, therefore, to detail it from notes taken at the time, excluding 
such particulars as are irrelevant to my present purpose. 

In the month of January, 1841, I was consulted by the Rev. 

Mr. P , for numbness of the left hand and arm, which had 

existed for a period of about two months. He had observed it also 
to be more susceptible of cold than the opposite limb, and that it 
required the application of artificial warmth to enable him to use it 
while dressing. The hand was pale, more especially that part which 
is supplied by the median nerve, the little and ulnar half of the ring- 
finger being affected in a less degree. No pulsation was felt in the 
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radial artery. The brachial artery, especially at the lower part, 
beat languidly, and pain was felt in pressing the finger along the 
track of the vessels. Above the clavicle, just half way between the 
two extremities of the bone, I perceived a small tumor, pulsating 
synchronously with the heart, about the size of half a hen's egg. 
Its contents were partly fluid and partly solid. Pressure on the 
tumor reduced it greatly in size, and stopped the circulation in the 
brachial artery. I could trace the line of the trunk of the vessel 
above the tumor, to the extent of three-quarters of an inch upwards, 
to the scalenus muscles. 

On the following day a consultation with Sir B. Brodie deter- 
mined the necessity of an early operation, and in this opinion Mr. 
Travers also concurred. 

On Mr. P 's return to town, after a necessary absence of four 

days, I found the tumor to have increased one-third in size, and the 
numbness in proportion, and it had encroached in the same degree on 
the trunk of the artery above. He suffered considerable pain along 
the side of the neck and arm, particularly when in a recumbent 
position. The peculiar situation of the aneurism, involving the 
portion of the vessel which lies on the lower edge of the first rib, 
and yet more subclavian than axillary, and the positive advance of 
all the symptoms during the short period of four days, determined 
me to perform the operation immediately ; for I considered that, if 
deferred, sufficient space would not be left to apply the ligature with 
safety around the artery, without detaching or dividing the scalenus 
anticus muscle, a course I did not look upon with indifference, not- 
withstanding its recommendation by Baron Dupuytren. 

I performed the operation on the 26th of January, assisted by 
Sir B. Brodie and other gentlemen. 

I commenced an arched incision about three inches above the 
clavicle, close to the outer border of the sterno-mastoid muscle, and 
carried it a little outwards, curving it in towards the clavicular origin 
of the muscle, which I exposed to somewhat more than half its 
length. This flap, convex towards the acromion, I reflected in- 
wards with the platysma muscle. A little careful dissection with 
a blunt silver knife exposed the lower belly of the omo-hyoideus 
muscle, and a portion of the sac, through the walls of which the 
pulsations of the artery were visible. On the inner side of the base 
of the wound, the external border of the scalenus was also exposed, 
and by tearing away the cellular tissue in this space, by means of a 
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blunt hook and a silver knife, the transversalis colli, and supra- 
scapular arteries "were brought distinctly into view, arising from the 

Fig. 28. 




A. Subclavian artery. — B. Brachial plexus. — C. Transversalis colli artery. — D. Omo-hyoid.— 
E. Sterno-mastoid, (reflected.) — F. Scalenus. 

thyroid axis within the scalenus muscle, and proceeding outwards 
across the wound to their destination. Above the transversalis 
colli was felt the subclavian artery, and above the artery were seen 
the lower branches of the axillary plexus of nerves. The vein was 
not seen. I divided the cellular tissue covering the artery, fully 
exposed it, and found it perfectly healthy. Having slightly detached 
it from the rib, I had no difficulty in passing around it an armed 
needle, and encircling the vessel with a ligature at a quarter of an 
inch on the outer side of the scalenus. On pressing the artery at 
the situation of the ligature, all pulsation in the sac ceased : I then 
tied the thread. The operation was completed within ten minutes. 
The quantity of blood lost did not exceed one drachm. 

Two hours after the operation, Mr. P complained of a sense 

of pain in the region of the sac, and of the ligature about the 
artery, and shooting pain towards the heart, and along the external 
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jugular vein, difficulty of swallowing, and pain down the inner 
side of the arm. The temperature of the limb was somewhat in- 
creased. Pulse during health 58, now 70. Two hours later, catching 
of the breath, with frequent sighing. Considerable difficulty of 
swallowing, as though caused by the presence of some body pressing 
upon the oesophagus, in the situation of the origin of the subclavian 
trunk from the aorta. This sensation he described most precisely. 
Pulse 84 and full. 

These unpromising symptoms remitted under the influence of a 
large dose of nitre and tincture of henbane. His body was bedewed 
with perspiration, and his breathing became more regular. The 
temperature of the limb was still increased above the natural stand- 
ard. He perspired copiously through the night, which was passed 
without sleep. 

On the following night he was again attacked with difficulty both 
of breathing and of swallowing, and pain along the arm. I repeated 
the nitre and henbane. Bowels relieved by injection. On the third 
day he suffered from continued cough, with difficulty of breathing ; 
his countenance was anxious ; his sense of weakness was very great. 
Tincture of henbane one drachm. On the fourth day had slept for 
three hours. Cough. Had awaked with nightmare, and a tingling 
sensation in the left hand. He was now placed on a water bed, to 
which may be attributed a severe attack of general rheumatism, ac- 
companied by pains about the loins and sacrum, and shooting pains 
down the legs. Colchicum and Dover's powder prostrated him. 
His urine became very high-colored and .scanty. He was removed 
on to a feather bed. The wound had healed by the eighth day. 
These symptoms were followed by a painful attack of chronic 
phlebitis of the left leg and thigh, and the foot became large from 
oedema. This disease affected the saphena, major and minor, the 
femoral, and even the external iliac vein, and was, at its height, 
so severe as to create some alarm in my mind as to my patient's 
recovery. 

I excoriated the surface with hot water over the track of the 
vessels, and rubbed in an ointment, composed of one drachm of 
unguentum hydrargyri, and twenty grains of extract of opium. Pie 
took internally two grains of calomel, and one-eighth of a grain of 
morphia. This I repeated each night, rolling the thigh in flannel. 

This treatment proved successful, and at the expiration of a week 
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he had lost all sense of tenderness over the veins, and the oedema 
subsided. 

On the thirty-second day Mr. P. complained of pain in the left 
arm, and I observed the basilic vein to be the seat of the same disease 
as had attacked the veins of the leg. I treated it with the blue 
ointment and opium, and with the same success. 

In the mean time the sac became greatly reduced in size, and the 
hand had regained its sensibility and its temperature. The ligature 
continued firm ; but though unwilling to employ any kind of force, 
I drew it obliquely in all directions, and wound it around a small 
roller of plaster. I felt satisfied that it was not detached from the 
old vessel, because it rose and fell with the first rib in every act of 
respiration. 

I removed it on the forty-seventh day, without force, and without 
the escape of a drop of blood. The depth of the wound, as indicated 
by the length of the ligature, was one inch and an eighth. The 
pulsation in the radial artery returned on the fifty-first day. At 
the present date, which is nine years after the operation, Mr. P. 
has had no return of disease, and is in possession of good health. 

Many forms of needle have been invented by surgeons, as well as 
by instrument makers, to obviate the occasional difficulty of passing 
the thread around the subclavian, and other arteries. That which 
I employed in the above case was a modification of the needle re- 
commended by Mr. Alcock, in which the curved part is made spiral, 
not unlike the form of a portion of a corkscrew. See page 186. 

It is of the utmost importance that the artery be clearly exposed 
to the view, not only of the operator, but of his assistants. Unfor- 
tunately the lowest branch of the axillary plexus, which lies in im- 
mediate contiguity with the artery, when it has passed the scalenus, 
has been mistaken for the vessel, on more than one occasion, and 
tied. In Mr. Liston's first case this accident had nearly occurred. 
The ligature was applied around what appeared to be the artery, 
but on pressing the object it did not control the pulsation in the 
sac. This led to further observation, which detected the error, and 
the ligature was removed. 

In all such cases the operation has proved fatal. 

OPERATION FOR TYING THE AXILLARY ARTERY. 
From the lower border of the first rib to the inferior margin of 
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the tendon of the latissimus dorsl, the main arterial trunk of the 
upper extremity takes the name of axillary, from the cavity through 
which it passes. Its length is about five inches. In its upper half 
it lies deeply under cover of the pectoralis major and minor muscles. 
In its lower half it takes the direction of the humerus, lying along 
the outer side of the axillary cavity. On leaving the lower border 
of the first rib, the artery is covered by the pectoralis major and an 
expanse of fascia, which descends transversely outwards from the 
first rib to the coracoid process, called the costo-coracoid ligament. 
The vessel here lies on the first digitation of the serratus magnus. 
Pursuing a course of about an inch and a half, it passes in an oblique 
direction underneath the pectoralis minor, within about one inch of 
its insertion into the coracoid process. The breadth of the muscle 
is, at this part, about an inch and a quarter. Leaving the pectoralis 
minor, the artery is again covered by the pectoralis major, and lies 
in the hollow of the axilla, across the apex of which it passes, while 
surrounded by the axillary plexus of nerves. Reaching the outer or 
humeral side of the axilla, it lies on the subscapularis muscle, by 
which it is separated from the head of the humerus. Descending, 
it is placed on the latissimus dorsi, to its termination in the brachial 
artery. In the upper half of its course, it is only accessible to the 
surgeon by a division of the pectoralis major muscle ; in the lower 
half, it may be exposed in the axillary cavity. 

Throughout its entire length the axillary vein lies anterior and 
internal to it, if exposed on the dead subject, but in the living body 
the veins are so greatly distended, and so irregular in their course 
and distribution, that a considerable portion of this vein will be 
placed partly in front of the artery. In the lower or axillary por- 
tion, the artery is surrounded with veins of large size, the thoracic 
and subscapular, which cross it in various parts of its course. 

One or two thoracic nerves, from the upper part of the plexus, 
cross the axillary artery, in the first part of its course, immediately 
below the clavicle ; and while in the axilla, the vessel is surrounded 
by the axillary plexus of nerves, at the lower part of which the 
median nerve lies nearly in front of it. This nerve is formed by a 
double root, the outer of which it receives in common with the 
external cutaneous nerve, while the inner is derived, in common with 
the ulnar and cutaneous, from a separate root of the axillary plexus. 
The depth of this artery below the skin in its upper half is about 
one inch and a-half. 
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On Aneurism of the Axillary Artery. 

Next in liability to the popliteal, the axillary artery is the subject 
of aneurismal disease. The occult nature of the cause and the 
general occurrence of aneurism of this vessel in the lower classes of 
society, will explain why such patients rarely resort to medical 
assistance before the disease has made considerable progress. Dis- 
ease of the vessel is denoted by the usual symptoms affecting the 
circulation of the extremity. An aneurismal tumor forms, which 
interrupts the free current of the blood through the part of the 
vessel below it. Pulsation in the radial and ulnar arteries is indis- 
tinct, or at least is reduced in strength, when compared with that of 
the opposite limb. 

The presence of the aneurism is denoted by a tumor of very uncer- 
tain dimensions, occupying any part of the length of the axillary 
trunk. If it commence in the first part of the vessel, the tumor will 
present itself behind the pectoralis major muscle, which is pushed 
forward in a diffused swelling, pulsating synchronously with the 
heart and general arterial system. This swelling will be very per- 
ceptible by examination in the axilla. On the other hand, the 
lower stage of the artery may be the seat of its disease, when 
the tumor will occupy the axillary cavity, and acquire a consider- 
able magnitude before it has produced any material change in 
the form of the pectoral muscle. Under either of the above con- 
ditions, should the tumor become large, but more especially in dis- 
ease in the first part of its course, the shoulder is forced upwards 
by the increasing swelling. It is by this elevation of the clavicle 
that the subclavian artery is rendered so difficult of exposure. The 
proximity of the artery to the plexus of nerves supplying the upper 
extremity causes numbness of the limb, by pressure on the plexus. 
In cases of advanced disease, it is important, in forming an opinion 
as to the locality of the origin and seat of the aneurism, to ascertain 
the date of the numbness, whether it was an early or a late attendant 
on the disease. If early, it is most probable that the lower part of 
the vessel was first involved, and more especially so, if a portion of 
the limb only became at first affected, such as the parts supplied by 
the median or ulnar nerve, to the exclusion of the remainder of the 
hand or arm. 

If, on the other hand, the numbness followed at the expiration of 
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some weeks from the first appearance of the disease, and the shoulder 
became elevated prior to the occurrence of numbness, and the pec- 
toral muscle be elevated and prominent, then, in all probability, 
we shall correctly infer that the upper portion of the vessel is the 
seat of the aneurism. In this latter case, the altered relation of the 
clavicle is not the only consideration, for we must keep in mind the 
possibility of the disease having so far encroached on the subclavian 
artery itself as to prepare us for the necessity of exposing the vessel 
behind the scalenus, or even on its inner side. 

The axillary may be tied in any one of three parts of its course, 
either above the tendon of the pectoralis minor, below that tendon, 
or when lying in the lower part of the axilla, on the insertions of 
the subscapularis or latissimus dorsi muscles. In looking at the 
relations of the trunk of the subclavian, on the outer side of the 
scalenus muscle and the axillary artery, lying underneath the thick 
mass, comprising the subcutaneous fat and the pectoral muscles, 
there cannot be much hesitation in selecting the former as the seat 
of operation. Contrasting the superficial position of the freedom 
from complicated relations of the subclavian, with the depth of the 
axillary artery in this situation, shut out from judicious surgery 
by an investment of a large and solid muscular mass, an extensive 
division of which is indispensable to its exposure, we can only refer 
its selection for operation in the cases in which it has been resorted 
to, to the uncertainty that prevailed, at the date of these operations, 
as to an adequate supply of blood to the extremity. It is an ope- 
ration greatly to be deprecated, and only justifiable in cases of 
wounds involving the axillary trunk, or its primary branches. 

The axillary artery may be exposed by an incision commenced 
about two inches from the sternum, and almost directly below the 
clavicle, and carried outwards, either in a line slightly arching down- 
wards, or in a straight line obliquely outwards and downwards to the 
extent of from four to five inches. If carried too far, the cephalic 
vein, ascending between the pectoralis major and deltoid muscles, 
may be unnecessarily divided. 

The line being clearly determined on, the patient should be placed 
nearly horizontal, with the affected arm extended for the purpose of 
rendering the pectoral muscle tense. The muscle should be divided 
nearly to the same extent as the external incision. The wound 
should be kept as free from blood as possible, either by active 
sponging, or by waiting for a few minutes, until the hemorrhage 
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has ceased spontaneously. The cellular tissue, or the fascia cover- 
ing the artery, which is thickest in the first stage of the vessel, 
should be removed by a blunt silver knife, or torn asunder. The 
artery may then be readily exposed, either above or below the 
tendon of the pectoralis minor, on bringing the arm to the side by 
which the fibres of the pectoralis major are relaxed. 

The needle should be placed around the vessel from below upwards, 
in order to avoid the axillary vein. Of its branches, the thoracic 
axis, supplying the short thoracic, the acromial, and the humeral 
thoracic, is given off above the pectoralis minor, and the long thoracic 
behind, or immediately below that muscle. The artery being tied, 
the arm should be brought and fixed to the side, and the outer 
wounds united by suture. 

For aneurismal disease of the brachial artery, the axillary trunk 
may be tied in the axilla, both with less difficulty, as well as less 
danger to the patient. For this purpose the trunk of the patient 
should be placed quite horizontally, with the head raised on a pillow. 
An incision, very oblique to the previously ascertained course of the 
vessel should be made, to the extent of about two inches and a half, 
on the tendons of the subscapulars and latissimus dorsi muscles, in 
the fullest extension of the arm, which should also be rotated out- 
wards as much as possible. This incision should involve the skin 
only, in consequence of the superficial position of the artery. It 
should be kept in mind that the artery is here surrounded with 

Fig. 29. 
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nerves, and that the axillary vein overlaps it on its inner side or 
that next the chest, into which many secondary veins of considerable 
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size may pour their contents. An assistant should hook up as much 
as possible of the anterior margin of the axilla. The sheath of the 
vessels and nerves being exposed, the scalpel should be laid aside, 
and a silver knife employed. The forearm should be bent for the 
purpose of relaxing the vessels. The nerves should be separated by 
the careful manipulation of the operator, who would endeavor to 
avoid exposing the artery when crossed by a large branch of a vein. 
It may be tied between the roots of the median nerve ; but care should 
be taken not to include the nerves in the forceps, but to draw them 
aside with a blunt hook. The ligature should be passed around the 
artery, from within outwards, the wound united by two sutures, and 
the arm extended on a pillow, when the patient is placed in bed. 

OPERATION FOR TYING THE BRACHIAL ARTERY. 

The main arterial trunk of the upper extremity receives the name 
of brachial, from the lower border of the latissimus dorsi muscle to 
the division of the vessel into its secondary branches, at the bend of 
the elbow. In the whole of this course, the artery lies so super- 
ficially that its pulsations may be felt on pressure. It pursues a 
straight course downwards, along the inner side of the biceps 
muscle, and inclining, at the lower third of the arm, to its front 
surface. It is placed respectively on the triceps, coraco-brachialis, 
and brachialis anticus muscles, being overlapped in the early part of 
its course to the extent of about two or three inches of its length, 
by the coraco-brachialis, and then by the fleshy belly of the biceps 
muscle. As this muscle contracts in breadth on reaching the elbow, 
the artery inclines forwards upon the brachialis muscle. In the 
whole of the above course, the brachial artery is in close apposition 
with two or more veins, and with the median nerve, this close rela- 
tionship being retained by a layer of tolerably dense fascia, derived 
from the biceps muscle, and from the cellular tissue condensed 
around. Two considerable branches, the superior and inferior pro- 
funda, are given off in the first two or three inches of the course of 
the vessel. The veins are usually three in number, two of which 
only are in immediate relation to the artery, and are derived from 
the vense comites of the forearm. All the arterial system of this 
region is provided with venae comites, radial, ulnar, and interosseous, 
and even their secondary branches. At the bend of the elbow these 
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numerous veins unite to form the two companion veins of the brachial 
artery, which proceed up the arm, having occasional branches of 
communication across the artery, either before or behind the vessel. 
Great irregularity prevails in their extent. Usually they are joined 
by the basilic vein, which, lying upon the fascia of the forearm, be- 
comes, like the venae comites, a deep-seated vein on reaching the 
elbow. The basilic vein lies on the inner side of the brachial artery, 
at the bend of the elbow, generally at a distance of half an inch, 
and gradually approaches the artery in the upper part of the arm, 
where it is joined by one or by both the lesser veins, above described. 
The basilic or brachial vein here lies on the artery ; occasionally the 
venae comites unite immediately above the elbow into a single trunk, 
or one may join the basilic in the middle third of the arm. 

At the commencement of the brachial artery, the median nerve 
lies to the outer side, and a little in front of the artery, whence it 
pursues a straight line downwards, gradually crossing the artery to 
its inner side, where it is always situated at the bend of the elbow. 
Considering the breadth of the artery and the nerve, these two ob- 
jects must always hold a relation of proximity in more than three- 
fourths of their course. The median nerve crosses over the artery, 
as a general rule, lying between it and the skin ; in about one ex- 
ample in six, the nerve passes underneath the brachial artery. In 
the upper third, the internal cutaneous nerve lies to the inner side 
of the artery, and may be readily exposed in the operation for tying 
the vessel in this situation. 

Irregularities in the course of and division of the brachial artery 
are comparatively common ; and before entering on the operation 
for tying this vessel, it is very desirable that a general survey of the 
arm be made, with a view to detect, if possible, the presence of 
any variety that may exist, or any departure from the general 
course and distribution of the vessel or its branches. 

The chief irregularities to which the brachial artery or its branches 
are subject, are — first, a common origin of the superior profunda 
with the posterior circumflex. It may be detected by its size, being 
less than one-third of that of the main trunk, and could never be 
mistaken by any surgeon who is competent to attempt the operation 
for tying the brachial. Moreover, pressure on this lesser vessel 
would fail to arrest pulsation in the sac ; and this fact, coupled with 
the internal position of the artery, would always raise the question 
of its identity. Second, a high division of the brachial into the 
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radial and ulnar arteries ; the two vessels being parallel, and in close 
apposition to each other. Either the radial or the ulnar may be 
given off from the main trunk of the brachial. Of these two varie- 
ties, the high origin of the radial is by far the most frequent. These 
two varieties are not identical. Under these circumstances, it 
descends along the arm, nearly in contact with the brachial, be- 
comes superficial at the bend of the elbow, and descends immediately 
beneath the fascia to its destination in the hand. Other still rarer 
varieties occasionally present themselves to the anatomist. 

On Aneurism and Injuries of the Brachial Artery. 

True aneurism of the brachial artery is a very rare occurrence. 
In considering the size and importance of this vessel, it may be 
asserted with truth, that no artery in the whole system is less liable 
than the brachial to the occurrence of the kind of disease of which 
other arteries are the subject. Cases, however, are recorded. One 
example is related by M. Lisfranc of the existence of several 
aneurisms having occurred in the brachial artery of an individual. 

The brachial artery is usually tied for traumatic aneurism, caused 
by puncture during the operation of bleeding, by which the vein is 
transfixed, and the artery wounded by the point of the lancet. 
This occurrence is not an infrequent one in surgical practice. A 
healthy artery is wounded, and the blood escapes from the vessel in 
quantity proportioned to the size of the puncture, which being 
necessarily small, and the opening direct with the outer wound, the 
arterial blood mixes with that larger quantity flowing from the vein, 
and it is probably not observed by the inexperienced operator. 
Pressure is made on the wound common to the puncture in the two 
vessels, and with force proportioned to the difficulty in arresting the 
current. The oozing of the blood from the artery continues during 
the application of the pressure; on removing which, at the expira- 
tion of forty-eight hours or less, a small tumor may be observed to 
occupy the situation of the puncture, which pulsates synchronously 
with the arterial system. 

The vein may lie in direct contact with the artery, or at some 
lines distant from it. The wound in the opposite wall of the vein 
may heal, or it may remain patent; and under this latter condition, 
the arterial blood will continue to enter the vein. I remember, some 
years since, to have seen a man, in whom the operation of venesec- 
15 
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tion had been performed with the above result. The aperture in 
the artery was considerable, but the outer wound healed. So con- 
siderable a quantity of arterial blood continued to escape from the 
artery, and flow into the vein, as to render the cutaneous venous 
system largely varicose. A thrill was observed, at the distance of 
many feet from the arm, which was considerably reduced in bulk, 
and its muscles equally so in strength and efficiency. 

To these varieties of injury the inappropriate names of aneurismal 
varix and varicose aneurism have been applied. It must be obvious, 
that the term aneurism is inapplicable to this condition of the vas- 
cular system of the part, and that it can only be employed when 
qualified by the word traumatic. 

Many weeks or months may elapse without any extension of the 
injury ; or, as occasionally occurs, the blood may escape from the 
cavity by which it has been circumscribed, and become diffused 
throughout the cellular structure of the limb. In the year 1842, 
I tied the brachial artery for a medical friend, whose son had punc- 
tured the vessel in venesection, in which the sac, as usually formed, 
gave way at the expiration of a fortnight, and the blood became 
largely diffused throughout the limb. 

As regards the material of which the sac is composed, it is pro- 
bably the product of the common cellular tissue around the artery, 
although it has been a question much canvassed. Scarpa has referred 
it to the intermuscular ligamentous or fascial tissue, prolonged from 
the coraco-brachialis muscle, and extending downwards to the internal 
condyle ; but as this structure is found only on the inner side of the 
artery, and extends upwards for some inches in length, and as the 
tumor is mostly rounded in form, and is confined to the exact locality 
of the puncture into the artery, the explanation does not appear very 
satisfactory. That it is not formed by the fascial expansion of the 
tendon of the biceps must be equally obvious, from the fact that 
the wound in the artery is generally higher up the arm. 

The comparatively small size which these traumatic aneurisms 
acquire after venesection may be referred to the pressure of the 
pad and bandage, applied immediately on their occurrence, rather 
than to any peculiarity of local structure. The pressure is applied 
more positively than usual, consequent on the greater difficulty of 
arresting the bleeding. 

The operation employed for the cure of this form of traumatic 
aneurism is an exception to a general rule, which prescribes a double 
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ligature to be applied above and below any open wound through the 
coats of an artery from which the blood escapes. And the excep- 
tion is, at first sight, a sound one, because, although in this example 
the blood does escape from the artery, yet it does not infiltrate the 
cellular membrane of the limb, but is as fully circumscribed by the 
sac as it would be by the dilated coats of the vessel itself in true dila- 
tation; and this fact brings it under the treatment due to circum- 
scribed aneurisms in general. If there be any ascertained tendency 
in the sac to yield, then the double ligature must be resorted to, as 
the only safeguard against secondary hemorrhage. 

When it is ascertained that pressure on the brachial trunk com- 
mands the pulsations of the sac, that artery may be tied in any 
part of its course above the tumor, and is commonly tied for the 
cure of this injury; but this fact is not very easily ascertained, 
consequent on the contiguity of the arteiy, be it radial or ulnar, to 
the main trunk, which the experience of the dissecting room ex- 
hibits as a frequent deviation from the regular distribution of the 
vessels of the upper arm. The pressure of the finger would probably, 
therefore, involve both vessels. This inquiry should be followed by 
a careful examination of the forearm, where the irregularity in the 
course of either radial or ulnar artery might be detected ; more 
especially that of the former, which frequently, under these circum- 
stances, pursues a superficial relation to the muscles down the limb. 
No examination, however carefully made, can detect with certainty 
the variety that may really exist, and although a high division of 
the brachial artery into two vessels of very unequal size, or a high 
origin of the inferior profunda would, when exposed, rarely lead to 
failure in the hands of a careful operator, yet the means of judging 
by the exposure of these vessels infers a false step already taken. 
If to this evidence we add that of the occasional failure of the Hun- 
terian operation in traumatic aneurism of the brachial artery, it 
may become a question whether the operation of opening the sac, 
and applying two ligatures around the artery is not, in the end, the 
more safe and the more perfect means of cure. The Hunterian ope- 
ration for aneurism is resorted to in cases of traumatic puncture of 
the brachial artery, because it is deemed a simpler operation than 
that which has for its object the exposure by dissection through the 
sac of the punctured vessel; and it is fully justified by the circum- 
scribing operation of the sac, which, whether formed by a true 
aneurismal process of dilating one or more of the coats of the vessel, 
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or by a condensation of the cellular membrane around the artery, 
equally prevents an escape of the blood into the general cellular 
tissue of the limb, so long as it continues perfect. 

But the results attending this operation are not so invariably 
successful as to justify its performance without careful examination 
and inquiry ; and I doubt whether, under all circumstances, the 
exposure of the artery at the point of injury is not the preferable 
course for adoption, because the most certain in its result. The 
chief ground of preference to be given to the Hunterian operation 
of tying the brachial artery at any distance above the elbow-joint, 
is the greater simplicity of the undertaking. I am inclined to 
question the force of this argument. The brachial artery, notwith- 
standing its superficial position in the limb, is surrounded by import- 
ant structures ; and simple as the operation appears, I have never 
seen it completed in the hands of practised operators within a 
period of from a quarter of an hour to twenty minutes, or longer ; 
and on one occasion, when performed by so experienced an operator 
as the late Baron Dupuytren, half an hour, no very unusual period 
for this operation, was required. There cannot be a doubt, I imagine, 
the question of time and difficulty being laid aside, that a surgeon 
would feel better satisfied in having entirely cut off the disease by 
the application of the double ligature, than by having applied a 
single ligature to the artery for the treatment of a disease, the cure 
of which is yet to be completed ; and I doubt whether, comparing 
the two operations together, that of exposing the wound in the ves- 
sel can be deemed the more difficult of the two, while it is unde- 
niably more certain in its results. Having performed both on more 
than one occasion, I do not hesitate in giving the preference to the 
operation at the seat of injury. 

Operations for Tying the Brachial Artery. 

The arm should be widely extended from the body, and supported 
on a firm table, and should be held in rotation outwards as much as 
possible, without giving pain. The surgeon, if about to operate on 
the right arm, should stand at or below the elbow of the patient ; 
if on the left arm, it will be more convenient in operating with the 
right hand, if he stand at his shoulder. The artery may be exposed 
in any part of its course with nearly equal facility ; but it is de- 
sirable, when the operation is performed for the cure of traumatic 
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aneurism, that it be exposed and tied at some little distance only 
above the injury ; for, however well established may be our convic- 
tions on the subject of inosculation, yet there is no advantage to 
be derived from cutting off the collateral channels of future supply ; 
and we have here no disease of the arterial coats demanding dis- 
tance between the ligature and the sac. Again, in the middle of 
the arm, the artery is often greatly overlapped by the biceps muscle, 
and is generally covered by the median nerve ; therefore we may 
select the upper part of the inferior third of the arm, as the most 
unobjectionable for the operation. An incision of about two inches 
in length, carried across the artery in an oblique direction, at about 
an angle of 35° or 40° with it, will expose the fascia covering the 
vessel. Care should be taken to avoid the basilic vein, the course 

Fig. 30. 



A. Artery. — B. Vena Comes. — C Median nerve. 

and situation of which should be previously noted, if possible. 
The fascia may be rendered tense by the pressure of the fingers of 
an assistant on the biceps muscle, or by drawing the muscle out- 
wards, taking care that he does not drag on the wound in the in- 
teguments. The fascia may be divided on a director, or without one, 
to the extent of about an inch, when the pulsations of the artery 
will be distinctly felt by the finger. All that is now required is to 
separate the median nerve and the venae comites from the artery, 
and this" is effected more safely by means of a silver knife. The 
ligature may be carried round the vessel from within outwards, or 
vice versa, it is of little importance which ; probably the greater 
magnitude of one of the venae comites, and that more commonly the 
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internal one, may determine the question, if any arise ; a matter of 
choice which rarely merits the importance attached to it. If, in ex- 
posing the trunk of the artery, the origin of the anastomotic branch 
be brought into view, the ligature should be applied around the 
artery above its origin, and not below it. 

If the operation be performed in the middle of the arm, it will be 
recollected that the median nerve lies in this situation upon the 
artery. It should be drawn to either side with a blunt hook. More 
care in dissecting on the vessel will be required from the larger size 
of the venae comites, which increase in magnitude as they ascend, 
by the junction of the muscular branches of the arm. In the upper 
third, attention should be paid to the origin of the inferior, and 
even to the possible exposure of the origin of the superior profunda. 
In this situation the median nerve would of course be drawn out- 
wards. If in either of these operations a second artery of size were 
exposed, the relation of either one to the sac should be ascertained 
by pressure before passing the needle underneath it, and the other 
vessel be left untouched. 

In the operation for obliterating the brachial artery at the point 
of injury, at the bend of the elbow, the arm should be placed as in 
the former operations, and the forearm supinated ; a tourniquet 
should be applied to the artery, in the middle of the upper arm, or 
the artery pressed by the fingers of an assistant. The course of the 
biceps tendon should be ascertained, and an incision longitudinal in 
direction, should be made in the integuments over the sac, to the 
extent of about two inches and a half, or less. This incision will 
probably divide the vein, which was transfixed at the former opera- 
tion. This, however, is an evil of slight moment, if of any ; for the 
vein will be more or less obliterated by the diseased actions which 
have been carried on underneath it. Of course it is not advisable 
to divide the vein, if it can be avoided without adding to the diffi- 
culty of the operation, by giving a false direction to the first incision. 
The sac should be opened with some care, and the blood contained 
within it, partly fluid and partly coagulated, should be removed by 
a small piece of soft sponge, or, if necessary, carefully scraped 
away, or separated with the handle of the scalpel. If requisite, the 
sac may now be yet more fully divided, and the finger applied to 
the bottom of the cavity, to ascertain the degree of proximity of the 
wounded vessel. Probably at this stage the wound may be brought 
into view, although the artery may require a little more dissection 
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to expose it in length sufficient to enable the surgeon to apply a 
ligature both above and below the aperture, which will generally be 
found considerable in size, when compared to the wound orginally 
made in its coats. It is better to introduce the aneurism needle a 
second time, and apply the ligature singly, than to pass a double 
thread around the artery and attempt to draw them asunder. In 
other words, the artery should be as little disturbed as possible in 
its relation to the surrounding parts. It is very desirable, in this 
operation, to avoid the fascial expansion of the biceps muscle. By 
its division in those cases especially in which the sac has partially 
burst, and the blood become diffused throughout the limb, the heal- 
ing process is often protracted for many weeks, and contraction of 
the arm, by permanent flexion of the elbow-joint, has followed. 
Under all circumstances, this operation on the artery at the elbow- 
joint should be done carefully, and with as little violence to the ex- 
posed parts as possible. 

ON THE OPERATIONS FOR TYING THE RADIAL AND ULNAR 

ARTERIES. 

The radial artery pursues nearly a straight direction from its 
origin on the inner side of the tendon of the biceps muscle to the 
radial side of the forearm, where the pulse is usually felt. But this 
general knowledge would prove insufficient to the surgeon in cases 
of difficulty ; we should know its relation to the muscles of the fore- 
arm. Throughout the whole of its course to the root of the thumb, 
the radial artery is uncovered by muscles crossing it, although it is 
partly overlapped by several. In supination of the hand, the radial 
artery crosses the tendon of the biceps muscle ; in descending it lies 
between the mass of muscle covering the head of the radius, of which 
the supinator longus is the most prominent, and the mesial or inner 
muscle, from the mass arising from the internal condyle, viz. the 
pronator teres. Passing downwards over the insertion of the pro- 
nator teres into the radius, it lies between the flexor carpi radialis 
and the long supinator, resting on the deep fibres of the flexor 
sublimis digitorum, and on the flexor pollicis. It is accompanied in 
the whole of its course by two venae comites, and it holds the re- 
lation of near proximity, in the first two inches of its course, with 
the branches of the radial nerve. In the rest of its course, the 
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radial nerve is sufficiently to its outer side to render farther allusion 
to it unnecessary. 

The ulnar artery commences from the same point as the radial, 
and is formed with it by the subdivision of the brachial. Its course 
is obliquely inwards. It occupies the upper half of the forearm in 
passing underneath the four superficial muscles, arising from the 
inner condyle, and about midway between the elbow and wrist 
joints, the ulnar artery lies, uncovered by muscle, on the flexor pro- 
fundus, having emerged from the mass which has crossed it in its 
descent. In this situation the ulnar artery lies about three-quarters 
of an inch from the inner surface of the arm. In the last two or 
three inches of its course, and before passing over the annular liga- 
ment, it is overlapped by the tendon of the flexor carpi ulnaris. If 
the muscles of the forearm are unusually large, the inner tendon of 
the flexor sublimis will be in so close contact with the flexor ulnaris, 
that the artery is covered to within four inches of the wrist. Both 
radial and ulnar arteries are covered by a dense fascia, produced 
from the deep-seated muscles and bones. 
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Ordinary aneurism of either of these vessels is almost unknown, 
but operations are not infrequently required for tying them in cases 
of wounds. The line of each vessel may be determined with suf- 
ficient precision to enable the operator, if not very familiar with the 
detail of their anatomy, to expose them without much difficulty. 
The radial artery may be exposed by an oblique external incision, 
the centre of which would cross any part of the line drawn from the 
middle of the arm at the elbow-joint to the line of the pulse, and the 
ulnar, by an oblique external incision across its course, indicated by 
a line drawn from the centre of the elbow, obliquely inwards, to 
half-way down the arm, the termination of its course inwards being 
one inch from the inner surface of the arm. In the rest of its 
course, it passes longitudinally to the inner side of the os pisiforme. 

Supposing the ulnar artery wounded in the upper part of the 
forearm, when covered by the thick fleshy mass of muscle from the 
inner condyle, the operation is a difficult one. I cannot subscribe 
to the opinion of Mr. Guthrie, advocated in his work on " Injuries 
of Arteries," who suggests the necessity of dividing the muscles 
across, avoiding the median nerve. If this dissection be indispensa- 
ble, I should greatly prefer a longitudinal incision, through both 
integuments and muscles, till the artery be exposed underneath them. 
If the puncture were low down in the mass of flexors, it would be 
more prudent to separate the flexor sublimis from the flexor carpi 
ulnaris, as high as possible, by exposing the artery from below up- 
wards ; and but for the origin of the interosseous branch, I should 
prefer to tie the ulnar artery before it passes underneath the muscles, 
and again on its emergence from them, to a transverse section of the 
muscles themselves, as recommended even by the high authority of 
Mr. Guthrie. 

For all wounds of the radial or ulnar arteries in the palm of the 
hand, the trunks of these two vessels should be tied above the wrist. 
When the superficial palmar arch is divided, the vessel retracts so 
much, and the structure of the palm is so elaborate and so important 
to the functions of the hand, that any attempt to seize the divided 
ends of the artery would be both futile and injurious. 

I remember to have seen this attempt made by an experienced 
surgeon, who, after a lengthened effort, was compelled to desist and 
to tie the two vessels above the wrist. In all wounds of the larger 
arteries of the hand, both radial and ulnar artery must be tied, 
consequent on the frequent inosculations that exist between them. 
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In wounds of the radial artery, after it has passed underneath the 
extensor tendons of the thumb, the recurrent flow of blood from the 

Fig. 33. 




palm is nearly as large as the direct one, and the same remark will 
apply to wounds of the superficial or ulnar arch. In all such wounds, 
therefore, the two vessels should be secured. The radial artery may 
be exposed about two inches above the wrist, for the purpose of cut- 
ting off the direct supply to the superficialis volse. The artery is 
readily exposed by means of an oblique incision across it, the fascia 
being then divided. A fine ligature may be passed behind it, in- 
cluding the venae comites, if their separation from the artery be 
found difficult. The ulnar artery is exposed with a little more diffi- 
culty. The oblique incision being made at one inch distance above 
the wrist, the hand should be bent forwards, in order to relax the 
tendon of the flexor ulnaris, underneath which the artery will be 
found. During the dissection, the hand may also be bent backwards, 
which, by rendering the flexor carpi ulnaris tense, will push out the 
ulnar artery from behind it. 

The radial artery behind the thumb may be exposed by an incision 
across the proximal ends of the metacarpal bones of the thumb and 
forefinger, beginning close to the outer side of the tendon of the 
extensor secundi internodii pollicis, and for which the length of about 
one inch would suffice. It is necessary to keep this relation in view, 
or difficulty will be experienced in finding the vessel. 
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Such is the result of my own, and the yet more extended expe- 
rience of my late friend and instructor, Mr. Abernethy. A dozen 
cases I have succeeded in at least. In one case only did some 
trickling of blood recur. In the hands of my late colleague, Mr. 
Vincent, this practice did not prove equally successful. His im- 
pression is that a ligature on the radial and ulnar arteries will not 
suffice to arrest hemorrhage in all cases. He recommends the ap- 
plication of firm pressure on the palm ; and should this remedy fail, 
he would advise resort to a ligature around the brachial artery. In 
this view, also, I believe Mr. Liston concurred. 

ON THE OPERATION FOR TYING THE PRIMITIVE OR COMMON 

CAROTID. 

The common carotid emerges from the chest, behind the sterno- 
mastoid muscle, and proceeding upwards by the side of the trachea, 
it divides into its secondary branches opposite the upper border of 
the thyroid cartilage. In the early part of its course it is deeply 
placed, lying underneath the sterno-mastoid and sterno-hyoid and 
thyroid muscles. As it ascends, it becomes more superficial, covered 
only by the platysma and fascia of the neck. In the first part 
of the course the artery is unsupported ; in the middle of the neck 
it lies on the rectus anticus and longus colli muscles, which separate 
it from the vertebral column. The right carotid, arising from the 
innominata, is somewhat larger than the left. It is also shorter, 
by reason of its origin from the innominata, and is placed a little 
anterior to the plane of that on the left side, in the lower part 
of its course. The left carotid, arising from the aorta, is of course 
longer, and it is not quite so close to the trachea in the early part 
of its course. An important difference of relation to the internal 
jugular vein on each side prevails, caused by the venous current 
being directed towards the right side of the heart ; viz., that while 
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the internal jugular of the right side, in its descent, diverges from 
the outer side of the artery, and leaves a space of more than half an 
inch between these vessels, that of the left side, slightly curving 
towards the mesial line of the neck, is placed considerably upon the 
carotid of its own side, rendering more difficult the attempt to expose 
the carotid on the left than that on the right side at the lower part 
of the neck. At a distance of about two inches above the clavicle, 
the carotid artery is crossed obliquely by the omo-hyoideus muscle, 
passing upwards from its origin in the scapula to the os hyoides. 
In the lower part of its course, the common carotid holds important 
relations with the surrounding structures. It is connected by a dense 
sheath to the jugular vein ; on the front lies the descendens noni 
nerve, for the supply of the muscles called the depressors of the os 
hyoides. The course of this nerve is oblique from without inwards. 
The inferior thyroid artery crosses behind the trunk of the carotid, 
and on the inner side ascends the recurrent laryngeal nerve. On 
the left side of the neck, the thoracic duct curves forwards from the 
inner side of the artery, to empty its contents into the subclavian 
vein. The pneumogastric nerve, and the trunk of the sympathetic, 
and many filaments proceeding from it to join the cardiac plexus, 
are found behind the carotid trunk. 

In the upper part or division of the carotid, the relations are 
more simple. The artery lies underneath the anterior margin of 
the sterno-mastoid muscle, having freed itself from the contact of 
the sterno-hyoid and thyroid. It here holds nearly the same rela- 
tion to the vein on either side. It is covered by the edge of the 
mastoid muscle, and by the cervical fascia only, and its current of 
blood may be here arrested by pressure by the finger against the 
spinal column. In both of these two stages of the carotid, the 
artery is crossed by one or more veins of considerable size, pro- 
ceeding outwards from the thyroid body. The lower branches often 
form a considerable plexus in front of the artery, where it emerges 
from the chest ; the upper branches corresponding with the superior 
thyroid artery, cross the trunk, above the omo-hyoid muscle, and 
empty themselves into the internal jugular vein. These veins may 
present a considerable obstacle to the easy passage of a ligature 
around the artery in either division of its course, if the sheath be 
unfortunately opened immediately in front of them. 
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On Aneurism of the common Carotid Artery. 

Aneurism of the common carotid artery is not a common disease, 
although it is frequently suspected to exist by hasty observers. 
The real disease presents a diffused tumor, occupying the middle of 
the lateral aspect of the neck, along the line of the artery, and pul- 
sating synchronously with the arterial system. But this is not 
sufficient. The evidence of arterial disease must be most carefully 
examined. A tumor on the carotid trunk, occupying the middle 
of the neck, pulsating with the artery, will not prove to be aneurism 
in one example out of perhaps a dozen. It may be an enlarged 
gland or series of glands, or an encysted tumor, or enlargement of 
one lobe of the thyroid body, or the material of an abscess, or ma- 
lignant growth, or any disease but an aneurism. If glandular, other 
glands may be felt about the neck also enlarged ; the tumor will be 
rounded, or, at least, circumscribed and firm. The mass is jerked 
by the action of the artery underneath it, not expanded by the 
increased quantity of blood forced into the cavity. The person 
may be strumous in character. The glands may have been more 
or less enlarged for a period far beyond that which develops aneu- 
rism. 

The late Mr. Burns, in his " Anatomy of the Head and Neck," 
recommends that the tumor be raised by the fingers from off the 
artery, when the pulsation will cease. No doubt it will ; but it is 
impossible to grasp any tumor of the neck beneath either the sterno- 
mastoid muscle or the cervical fascia. If an encysted tumor, it will 
also have existed for a far longer period ; it will be circumscribed 
and soft. If an abscess, the period of its existence will prove, on 
inquiry, to be shorter in duration. It will be painful more or 
less. It will not vary in form by reason of the pulsation of the 
carotid underneath it ; and in this, as in the former case, we have 
the important negative evidence of the absence of the influence of 
the real disease on the branches of the carotid beyond it. The en- 
largement of one or other lobe of the thyroid body is a frequent 
occurrence, and is occasionally mistaken for aneurism. This en- 
largement may exist over the carotid artery. Its nature is softer 
and more elastic than that of ordinary tumors in this situation ; it 
has a more marked pulsation than other tumors, consequent on its 
large supply of blood ; and I have seen more than one example of 
this disease that had many of the external attributes of true carotid 
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aneurism. On examination, however, the opposite lobe is found, 
though in a less degree, the seat of the same enlargement. The 
isthmus also will be found in some measure to participate in the 
altered structure. It will generally be observed to exist in the young 
female. Its growth has been slow and uninterrupted ; it is often 
more irksome than usual during the menstrual periods. It will also 
rise and fall with the larynx in the act of swallowing, proving its 
intimate relationship to the air-tube. Negatively, and often the 
most valuable evidence, it wants the peculiar expansion of aneurism, 
and the influence of a true aneurismal tumor on the branches of the 
artery above it. Malignant diseases are so various in their form 
and origin that it is not surprising if we occasionally meet with ex- 
amples of such disease in the neighborhood of the carotid artery 
that may be mistaken for aneurism of that vessel. A medical friend 
of mine, and an excellent surgeon, residing in the north of England, 
in the year 1848, wrote to me to the following effect : — " I am just 

sent for to , many miles distant, to examine and report on a 

case of carotid aneurism. I am aware how frequent is the appear- 
ance of this disease, and how rare is the reality ; but if it prove 
to be aneurism, I shall send the man up to you at St. Bartholomew's 
Hospital." On the day but one following, the man arrived. It 
was a malignant growth, and not aneurismal disease, and the man 
died. 

Carotid aneurism is ill-defined in form, firm in texture ; it is not 
formed upon the artery, but enters into its structure ; its pulsation 
is not conveyed to it, but is of it ; it forms a part of the vessel 
itself ; it has existed, perhaps, two or three months, and gradually 
enlarges, at a uniform rate of growth ; increasing, however, as it 
advances ; the pulsation in the branches beyond it, all partake of 
its influence, their calibre is reduced below that of the opposite side. 
The sense of local annoyance is permanent, not occasional, as in the 
hysteria attending thyroid enlargement. It is usually attended 
with pain and throbbing in the affected side of the head, hoarseness 
of voice, cough, and difficulty of breathing, caused by pressure of 
the tumor on the larynx or trachea. The local symptoms are 
increased when in the horizontal position. As has been remarked 
elsewhere, the real disease is rarely mistaken, diseases simulating it, 
frequently. 

This operation was first performed by Mr. Abernethy in this 
country, and has been repeated successfully by many eminent sur- 
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geons in England, and on the Continent. The carotid artery may 
be required to be tied, either in the upper or the lower part of its 
course; i. e. either above or below the omo-hyoideus muscle. If 
the aneurism be low in the neck, so near the chest as to render it 
probable that great difficulty will be experienced in passing a liga- 
ture around the artery, between its origin and the sac, which would 
be indicated by the presence of the tumor underneath the sternal 
origin of the mastoid muscle, Brasdor's operation, revived by Mr. 
Wardrop, should be resorted to, viz., that of tying the vessel on 
the distal side of the aneurism. For aneurisms of the carotid 
the lower part of the vessel is usually selected, the upper being 
tied for aneurism of its branches, hemorrhage, or vascular tumors. 
Sabatier recommends, for the purpose of tying the carotid in the 
lower part of the neck, an incision corresponding with the interval 
between the sternal and clavicular origins of the sterno-mastoid 
muscle ; but this incision is objectionable. The head of the patient 
being placed nearly horizontally, but a little raised, and the face 
turned slightly round to the opposite side, an incision of about two 
inches and a half in length is to be carefully made through the skin, 
commencing at that distance above the sternum, upon the anterior 
edge of the mastoid muscle, and continued downwards, so as to pass 
on to the tendinous origin of that muscle from the sternum, about a 
quarter of an inch. This incision will divide the integuments and 
some fascia, and some fibres of the platysma above. The anterior 
edge of the mastoid is then to be exposed, the muscle hooked up, 
and drawn outwards by a retractor ; and for this purpose the pa- 
tient's head should be brought round, and considerably raised on a 
pillow. 

The sterno-hyoid and thyroid muscles, if the artery be required 
to be tied very low, should be drawn inwards, when separated with 
a blunt knife, and with them the filaments of the descendens noni 
nerve. The omo-hyoid may be exposed, when crossing the artery at 
the upper angle of the wound, or not. 

The sheath of the vessels should be divided on a director, to the 
extent of an inch, and the large veins, from the thyroid body 
drawn asunder ; the finger being applied to the bottom of the 
wound, will readily detect the pulsations of the artery. Great care 
should be taken to avoid these veins, which often become largely 
distended with every act of expiration, and present great difficulties 
to the operator. 
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Fig. 35. 




A. Carotid artery. — B. Jugular vein. — C. Descendens noni. — D. Sterno-mastoid. 

If the operation be performed on the right side of the neck, 
within an inch or more of the sternum, the internal jugular vein 
will be partially, if at all exposed ; if on the left, the jugular vein 
will be found lying upon, and almost covering the artery on its 
outer side, and should be very carefully drawn outwards. The 
carotid should now be partly insulated by dissecting around it, and 
the needle passed underneath it from without inwards, great care 
being taken that nothing but the artery be included ; for it should 
always be kept in mind that on the left side, the thoracic duct, in 
addition to the inferior thyroid artery, and many nervous branches 
common to the two sides, lie nearly in contact with it. 

For the purpose of tying the carotid artery in the upper part of 
its course, an incision two inches, or two and a half, should be made 
along the anterior margin of the mastoid muscle, beginning on a 
level with the upper border of the thyroid cartilage. This incision 
will divide the skin, platysma, and general fascia of the neck. 

The mastoid muscle being exposed, the head should be raised as 
in the former operation ; and the muscle thus relaxed should be 
drawn outwards by a blunt and broad hook or retractor. 

When the sheath is exposed to view, the descendens noni nerve 
will be seen descending along it ; this nerve should now be drawn 
outwards, and the superior thyroideal veins be carefully hooked, 
either upwards or downwards, according to the convenience of the 
operator. The finger should be repeatedly applied to the artery, in 
order to ensure its being exposed towards the middle of its front 
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surface. When the sheath is divided, and the artery cleared of its 
cellular structure, both in front and at each side, for a few lines in 
length, opposite the part at which the ligature is to be applied, the 
needle may be passed around it from without inward, or, if more 
convenient, in the opposite direction ; great care being taken not to 
include the pneumogastric nerve, by keeping the point of the needle 
as close as possible to the posterior surface of the artery. It is very 
important that as little violence as possible be done to the parts in- 
volved in this disease. The formation of abscess has led to a fatal 
result, in many cases of great early promise. The thread being 
tied, the divided parts should be replaced as much as possible in 
their natural relations. 



OPERATION FOR TYING THE SUPERIOR THYROID ARTERY. 

This artery is occasionally tied in the treatment of bronchocele. 
The degree of difficulty of the undertaking depends greatly on the 
form of the enlargement of the thyroid body. The thyroid artery 
may be readily exposed in the neck of an ordinary person, and not 
less so, occasionally, when the tbyroid body is enlarged. If in such 
cases the enlargement involve the entire body of the lateral lobe, 
then the vessel which is distributed to the anterior surface of the 
organ is pressed forwards underneath the skin, and its pulsations 
become apparent to the eye. In other examples, however, the 
growth of the thyroid body is lobulated and irregular, and composed 
of watery cysts; and then the lateral lobe overlaps the artery sup- 
plying it, and presses it inwards from the skin towards its under 
surface. Under these circumstances the attempt to tie the superior 
thyroid artery would be attended with difficulty, and some danger. 
In two cases in which this operation was performed by Mr. Earle, 
in St. Bartholomew's Hospital, the artery was large and prominent, 
and the operation was easy. Sir W. Blizard tied the superior thy- 
roid in a case of bronchocele with some success, as regards its in- 
fluence on the disease, although the patient died; her death being 
referable to remote causes. In Mr. Earle's cases, the operation also 
tended to check very considerably the growth of the tumors. 

The patient's head should be placed nearly horizontally, and the 

neck elongated ; and the course of the artery being marked out by 

a line drawn downwards and inwards, from a level of half an inch 

above and behind the upper border of the thyroid cartilage, an inci- 
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sion of from an inch to fifteen lines in length should be made across 
it, opposite the lower edge of the cartilage. The skin and platysma 
being divided, the cervical fascia should be opened, the mastoid 
muscle drawn outwards with a blunt hook, and the remaining parts 
separated with a silver knife ; at the bottom of this wound the artery 
will be found. If the growth of the thyroid lobe be such as to press 
the artery forward, it will be rendered so superficial as to render any 
further detail unnecessary. 



OPERATION FOR TYING THE LINGUAL ARTERY. 

The lingual artery is occasionally tied in cases of hemorrhage 
from the tongue, the inosculating branches between the two vessels 
being inconsiderable. When the lingual artery arises low down 
from the external carotid, it curves upwards and forwards around 
and nearly in contact with the tubercle, forming the extremity of 
the great cornu of the os hyoides. When it arises half an inch 
higher, this curve is not made, but under all circumstances it lies on 
the constrictor medius of the pharynx and crosses the superior laryn- 
geal nerve. 

Fia. 36. 




The head of the patient being placed horizontally, and the neck 
lengthened by raising the chin, an incision of about twelve lines in 
length should be made immediately behind the corner of this bone, 
the outline of which should be distinctly ascertained before proceed- 
ing to the operation : the incision should be directed downwards and 
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forwards. The skin and platysma being divided, the fascia is ex- 
posed, which should be also divided to the length of the external 
wound. The facial vein, often of considerable size, may be brought 
into view at the upper part of the wound, in its course downwards 
to the internal jugular, and should be drawn outwards. The remain- 
ing parts should be torn, rather than cut asunder, passing trans- 
versely inwards, nearly parallel to the upper edge of the cornu of the 
os hyoides, when the artery will be exposed. In passing the needle 
behind it, care must be taken to avoid the superior laryngeal nerve, 
which descends nearly at right angles behind the artery. 

OPERATIONS FOR TYING THE FACIAL ARTERY. 

The facial artery may be tied in the neck, or on the lower jaw. The 
origin of this artery is usually at a distance of about a quarter of 
an inch above that of the lingual. Taking the tubercle of the os 
hyoides as the guide, the external incision should be commenced in 
the skin, about half an inch higher than in the preceding operation. 
The artery will thus be exposed before it passes underneath the 
digastricus, and stylo-hyoid muscles, or dips into the substance of 
the submaxillary gland. The facial artery is here crossed by the 
hypoglossal nerve. On the inferior maxillary bone the facial artery 

Fig. 37. 




may be readily exposed by an oblique incision upon the bone, im- 
mediately in front of the anterior border of the masseter muscle, 
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and this margin may be as readily detected, by desiring the patient 
to close his jaws, by compression of the molar teeth against each 
other. The oblique incision in this situation not only insures the 
readily finding the artery, but it divides^ fewer filaments of the facial 
nerve. The facial vein lies on its outer side, between the artery 
and the masseter muscle. 



ON THE OPERATION FOR TYING THE OCCIPITAL ARTERY. 

Leaving the trunk of the external carotid, the occipital artery 
passes backwards, through a kind of loop of the hypoglossal nerve, 
and becoming nearly horizontal, it lies in a groove in a temporal 
bone, underneath the mastoid process, and beneath the muscles 
attached to it, and to the oblique ridge extending backwards on the 
occipital bone, viz., the sterno-mastoid, the splenius capitis, and 
occasionally only underneath the trachelo-mastoid muscle, at the 
back of which it emerges, lying on the occipital bone. It is here 
placed at a distance of about an inch and a half behind the external 
ear, covered only by the dense tissue of the scalp, and is accom- 
panied by one or more veins. The distance, however, of the artery 
behind the external ear will depend on the breadth of the insertion 

Fig. 38. 




of the mastoid muscles, and this extent varies in different persons. 
It would be well to vary the distance from an inch and a quarter to 
an inch and a half, according to the general muscularity of the in- 
dividual. The occipital artery may be exposed by an incision of 
about an inch in length, carried obliquely downwards and backwards 
across its course. 
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ON THE OPERATION FOR TYING THE TEMPORAL ARTERY. 

The course of the temporal artery can be traced by the finger 
passing upwards immediately in front of the cartilaginous structure 
of the external ear, and over the root of the zygoma. In this situa- 
tion, the artery should be clearly exposed before the ligature be 
passed around it, lest the auriculo-temporal nerve or a filament of 
the portio dura be included within it ; an incision of about nine line? 
in length should be made obliquely across the artery in either direc- 
tion. The instruments employed should be fine, and the operation 
delicately performed, for the reason above stated. The artery and 
the artery alone should be included in the ligature. 

Fit,'. 39. 




A case of some interest involving this vessel occurred to me in 
1847, in the person of a young lady. A small swelling formed 
upon the temporal artery, which appeared to me to exhibit the cha- 
racters of aneurism. She was not conscious of having sustained any 
injury to the vessel by blow or otherwise. The pulsation was mani- 
fest to herself, and as the tumor increased in size, its pressure 
on the meatus auditorius became a source of great discomfort, par- 
ticularly when she attempted to lay that side of her head on the 
pillow. Sir B. Brodie saw her, but doubted the aneurismal cha- 
racter of the disease. Some months elapsed, and she saw Mr. 
Liston, in conjunction with Sir B. Brodie and myself. It was then 
deemed aneurismal, and I tied the artery below the tumor. For 
some days the tumor, which had reached the size of a large bullet, 
diminished in size, and after remaining for some weeks stationary, 
it again began to increase. I had no doubt of its aneurismal nature, 
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even at that time, but I considered it an erectile tumor com- 
municating with the trunk of the vessel, because pressure on the 
artery below invariably reduced it greatly in size. Mr. Aston 
Key then saw it, and immediately pronounced it aneurismal. Its 
peculiar nature precluding any further operation upon it, I had a 
fine spring compress made by Ferguson, with a ball-and-socket 
joint, which passed over the head, and made permanent pressure on 
the tumor. The instrument was entirely concealed by her hair. 
My patient wore this instrument for fifteen months, at the expiration 
of "which, the tumor had become solid, and all pulsation had perma- 
nently ceased. 

ON THE OPEKATION FOR TYING THE ABDOMINAL AORTA. 

Descending from between the crura of the diaphragm, the aorta 
lies a little to the left side of the centre of the vertebral column, 
having the vena cava inferior on its right, and nearly in contact 
with it. Its division into the two common iliacs takes place on the 
body of the fourth lumbar vertebrae, just below the level of the um- 
bilicus. The inferior mesenteric is given off from the aortic trunk, 
on the left side of the middle of the vessel, about two inches above 
its bifurcation. Two lumbar arteries arise from it, within half an 
inch of its bifurcation. The left lumbar veins pass behind it. The 
trunks of the two sympathetic nerves lie on the bodies of the verte- 
brae, a few lines only from the surface of the vessel. The abdo- 
minal cavity is lined by the peritoneum, which is placed posteriorly 
in close apposition with a loose fascia covering the aorta. In order 
to expose the vessel from the front of the abdomen, two layers of 
this membrane must necessarily be divided, and the intestines pushed 
aside. The depth from the abdominal parietes, through which the 
first incision is made to the aorta, across a cavity already occupied 
by intestine, must in some subjects be very great. 

This operation was first performed by Sir Astley Cooper, in the 
year 1817, for an aneurism of the external iliac artery that had 
sloughed. He made an incision, three inches in length, along the 
line of the linea alba, curving the line to avoid the umbilicus : 
having opened the cavity of the abdomen, he pushed aside the in- 
testines, tore through the peritoneum covering the artery, with his 
finger-nail, and passed an armed needle around it, at a distance of 
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three quarters of an inch above the bifurcation. The patient sur- 
vived the operation two days. 

The aorta was also tied by Mr. James, of Exeter, in the year 
1829, for aneurism of the external iliac artery, for which, a month 
prior, he had performed the operation of Brasdor, by tying that 
vessel on the distal side of the aneurism. The operation of Mr. 
James corresponded with that of Sir A. Cooper. The patient sur- 
vived some hours only. 

The question as to the feasibility of tying the aorta on the living 
subject, without the immediate destruction of life, may be said to 
have obtained conclusive evidence in its favor by these two opera- 
tions, and more especially by that of Sir A. Cooper. It is a matter 
of history, that nearly all the early operations on large vessels have 
proved fatal, and that complete success has finally crowned the 
repetition of the attempt. The success of Sir A. Cooper's operation 
on the aorta was sufficient to justify its repetition in* a case of equal 
emergency; and it would be the equally justifiable resort of the 
surgeon on such conditions, even were it certain that four out of 
five operations must prove necessarily fatal, for death is certain 
without it. It may be doubted, however, whether the kind of opera- 
tion practised in the above cases was that most likely to insure a 
favorable result. The exposure of the cavity of the abdomen, the 
violence done to the healthy peritoneum, and the handling and con- 
cussion of the intestines, are very probable elements of future evil. 
Nature is very jealous of any degree of exposition of the cavities of 
the body ; and when we add to the evil of this violence, that also 
done to the largest vessel of the arterial system, we shall not be 
surprised at the result. One half of this difficulty may be averted 
by another operation, viz., that of tying the aorta behind the peri- 
toneal cavity, by an incision which would admit of the peritoneum 
being raised with the mass of intestines, without being opened. 
Should opportunity, unfortunately for the individual, occur, we can 
see no reasonable ground why success should not become at least 
its occasional, if not its frequent attendant, such is the admirable 
machinery of the arterial system. The nature of this operation 
will be described in that of the operation for tying the common iliac 
artery, and to which the reader is referred. 
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ON THE OPERATION FOR TYING THE COMMON ILIAC ARTERY. 

At the lower border of the fourth lumbar vertebra, the aorta 
divides into the two common iliac arteries, which, diverging from 
each other and from the mesial line, pursue a course of about two 
inches, lying on the inner side of each psoas magnus, where they 
subdivide into their secondary branches. The course of these two 
vessels in the subject is indicated by a line drawn from the centre 
of the abdomen, half an inch below the umbilicus, to a point in 
Poupart's ligament, midway between the anterior superior spine of 
the ilium and the symphysis pubis. This line follows the course of 
both the common and external iliac arteries, with sufficient precision 
for all useful purposes. A great variety occasionally prevails in the 
length of the common iliac artery, and consequently on that of the 
two consecutive branches into which it divides. This vessel, of an 
average length of about two inches, is often found to exceed that 
length by one or even two inches, under which circumstances the 
external and internal iliac are reduced in the same degree in their 
average dimensions. Occasionally the division into these secondary 
branches takes place at the termination of one inch or more of its 
course. These peculiarities should be kept in mind by the surgeon 
while operating on either of these three vessels. The right common 
iliac artery crosses the right common iliac vein, the left artery 
having its corresponding vein on its inner or mesial side. Each com- 
mon iliac artery is crossed obliquely by the ureter of its own side ; 
but the connection of the ureter to the peritoneum is somewhat 
stronger than that to the artery, for in raising this membrane the 
ureter usually follows it. The peritoneum is applied loosely upon 
the iliac arteries, and is raised from them without difficulty. The 
distance of the arteries from the front of the abdomen will vary of 
course, according to the degree of obesity of the person under inquiry, 
and to the condition of repletion of the intestines. 

In a case of aneurism of the external iliac, which is obviously 
seated high up in the artery, conveying a considerable pulsation 
to the parts around, and forming a tumor in the lateral part of the 
abdomen, some inches in extent, above Poupart's ligament, per- 
ceptible through the abdominal walls, and more especially if the 
tumor be so placed as to raise the question of its probable seat in 
the internal iliac, it would become necessary to apply a ligature 
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around the common iliac, and this operation, formerly deemed im- 
practicable, with any probability of success, has been performed on 
several occasions. 

The common iliac artery was first tied in New York, by Dr. Mott, 
for aneurism of the external iliac, in the year 1827, and in 1828, 
by Sir P. Crampton, in Dublin, for the cure of the same disease. 
Dr. Mott's case recovered. 

The operation performed by Dr. Mott was founded on that 
adopted by Mr. Abernethy, for tying the external iliac artery, and 
consisted of an incision made through the parietes of the abdomen 
over the vessel. That of Sir Philip Crampton, although in that 
individual case unsuccessful, was a great improvement on its pre- 
decessor. A repetition of this operation was performed in St. Bar- 
tholomew's Hospital, in the year 1846, by Mr. Stanley, for the cure 
of a disease of the left ilium, and as it appeared to me that the 
object was attained in his hands with remarkable facility, I cannot 
do better than record my recollection of its details. 

The patient, a middle-aged man, was placed on the operating table, 
with his body inclined over to the right or sound side, the shoulders 
and trunk were bent a little forwards, for the purpose of rendering 
the lumbar integument tense. The line of the last false rib being 
ascertained, an incision was made from its cartilage or nearly its 
point, in a line downwards, and somewhat forwards, to the crista 
ilii. This incision was about three to four inches in length. The 



Fig. 40. 




JlOCS 

A. Artery. — B. Ureter. — C. Peritoneum. — D. Psoas magnus muscle. 

division of the integument was followed by that of the external 
oblique, internal oblique, and transversalis muscles, singly and 
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successively. The external incision was then elongated along the 
line of the crista ilii, to the extent of about three inches more, and 
the division of the three muscles from the bone completed; compara- 
tively little blood escaped. Reverting to the situation of the first 
incision, Mr. Stanley then divided the fascia which lines the inner 
border of the muscles in this situation, and extended the division of 
the fascia to the entire limit of the external wound. He then raised 
the mass of intestine enveloped in the peritoneum, and pushed it 
inwards, bringing into view the psoas magnus, left ureter, and, finally, 
the common iliac artery, around which he passed a ligature, without 
any apparent difficulty. 

I consider the advantages of this over the anterior operation to 
be very striking; first, inasmuch as the abdominal parietes must be 
divided, it is a less objectionable region in which to divide them, 
because less sensitive, and less liable to consequent inflammation. 
Secondly, the requisite separation of the peritoneum from its re- 
lations to the abdominal walls is less extensive, and consequently 
we have less liability to suppurative action. In the anterior opera- 
tion the detachment of the membrane from the walls of the abdomen 
is much more extensive. Thirdly, in the posterior operation the 
artery is brought fairly into view, and the act of passing the needle 
around it is made visible to observers around. The external incision 
in the case of Dr. Mott was eight inches in length ! and must have 
extended from Poupart's ligament nearly to the umbilicus. Fourthly, 
by tying the common iliac artery by means of the posterior operation, 
the line of the vessel is sufficiently exposed, to enable the operator to 
select his point of contact for the ligature, to carry it either higher 
or lower, or even, if necessary, to separate the peritoneum from the 
aorta itself, and to pass a ligature around that vessel, at a sufficient 
distance above its bifurcation : and, fifthly, should the patient recover, 
the formation of ventral hernia, consequent on the imperfect union 
of the muscular parietes, is less likely to occur than in the anterior 
operation. It is no evidence unfavorable to this plan of operation, 
that both the case of Sir P. Crampton and Mr. Stanley failed, any 
more than it is favorable evidence to the anterior operation that the 
case of Dr. Mott recovered. It is only by frequent repetition that 
the respective merits of the two operations can be practically ascer- 
tained, and I have no hesitation in expressing my preference for the 
English operation. 
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OPERATION FOR TYING THE INTERNAL ILIAC ARTERY. 

The internal iliac artery descends from the point of bifurcation 
of the external iliac along the walls of the pelvis. It diverges 
from the external iliac, at an angle of about 25°, and proceeds for- 
wards to the extent of about an inch before it yields any branches, 
of which the first is the ilio-lumbar. The right artery lies in front 
of the corresponding vein, but the left crosses in front of the left ex- 
ternal iliac vein, having on the right side the left internal vein imme- 
diately behind it. But many, yet large though lesser veins congregate 
around and empty themselves into it in this situation. The ureter 
on each side is placed internal, and a little posterior to it. Both 
arteries and veins are invested by a layer of the pelvic fascia, upon 
which is placed the peritoneum. If a line be drawn from the 
mesial line of the abdomen, half an inch below the umbilicus to 
Poupart's ligament, midway between the anterior superior spine of 
the ilium, and the symphysis pubis, and the two upper inches of such 
a line be allowed for the common iliac artery, a second line, drawn 
downwards from this point, at an angle of about 25° with the first, 
nearly parallel to its fellow of the opposite side, will indicate, with 
tolerable exactness, the course and direction of the internal iliac 
artery, with respect to the anterior wall of the abdomen. 

The internal iliac is the subject of operation in cases of aneurism 
of the gluteal or other of its branches. Its situation and relations in 
the pelvis would hopelessly preclude its certain diagnosis if diseased ; 
for the only accessible direction by which its symptoms could be 
manifested, would be that directly forwards, in which case the dis- 
ease would be in all probability referred to the external iliac. It has 
usually been tied for aneurism of the gluteal artery, and it would 
be equally compulsory in a similar affection of the ischiatic or pu- 
dendal, or, indeed, in any one of the primary branches, could the 
existence of such disease be ascertained with certainty. 

This operation was first performed in the year 1812, by Mr. 
Stevens, of Vera Cruz, on a slave woman, for gluteal aneurism :* 
the woman recovered ; and a second time by Mr. Atkinson, of 
York, whose patient died on the nineteenth day. 

The process of exposure of the artery, adopted by Mr. Stevens, 
consisted in an incision made through the anterior abdominal pa- 

* Medico-Chir. Trans. Vol. V. 
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rietes. This incision was five inches in length, and was situated 
" at the lower and lateral part of the abdomen, parallel to, and about 
half an inch on the outer side of the epigastric artery." This pro- 
cess is yet practised in the operation in question, and is probably 
the most eligible that can be adopted. 

The posterior operation labors under considerable disadvantages, 
in reference to the internal iliac, which are not referable to the com- 
mon iliac. By the posterior incision the internal iliac is concealed 
behind the bone, the cavity of the pelvis is not exposed to view, the 
internal lies behind the external iliac, and being surrounded by nu- 
merous and large veins, any wound of which would probably prove 
fatal, such an operation is, I conceive, objectionable. Although I 
believe the finger could be placed in contact with the artery more 
readily in the posterior than in the anterior operation, yet the eye 
could not so readily reach it ; and this circumstance is fatal to a 
safe proceeding, and the difficulty of the posterior operation would 
be materially increased, if, during its performance, it appeared that 
the common iliac were of unusual length. In that case there would 
remain no other alternative but that of tying that vessel. We must, 
therefore, resort to the anterior operation, and for this purpose an 
incision should be made over the line of the artery, the direction of 
which will be ascertained with care and precision. The external 
iliac artery passes under Poupart's ligament, midway between the 
anterior superior spine of the ilium, and the symphysis pubis; from 
this point, the course of the trunk is indicated, as above stated, by a 
line drawn upwards and inwards to meet its fellow half an inch be- 
low the umbilicus. The upper two inches of this line will correspond 
with the common iliac, and from this point the two iliac arteries 
diverge from each other, the internal descending forwards at an 
angle of about 25° or 30° with the other branch. 

This point of subdivision betw T een the two iliac arteries is about 
the distance of from four to five inches above Poupart's ligament, 
and about four inches from the crista ilii, opposite which it lies. If 
we take half an inch internal to this line for the internal iliac, we 
shall hit the exact line of the vessel. It is unnecessary to make 
this incision of immoderate dimensions. Probably from four to five 
inches will suffice for all the manipulation required, and every half 
inch of incision saved to the patient not only promises a more fa- 
vorable immediate result, but renders the occurrence of ventral hernia 
less probable. The incision should be commenced at a point about 
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one inch above Poupart's ligament, and continued upwards and 
inwards, over the line of the external iliac artery, or along this line 
from above downwards. Such an incision will permit of the integu- 
ments and muscles being sufficiently drawn inwards to enable the 
operator to expose the artery to his ready view. Some additional 
care is requisite in dividing the fibres of the transversalis muscle, 
lest the transversalis fascia, which lines its under surface, be wounded 
unintentionally and the peritoneum be injured. 

When the transversalis muscle is fully divided to the extent of 
the division in the outer skin, the fascia transversalis should be 
equally divided, by means of a director passed underneath it. The 
hand, then passed into the wound, should carefully separate the peri- 
toneum from the iliac fossa with the mass of intestines. This is now 
the only obstacle to the exposure of the artery ; but great gentleness 
and a light hand are requisite for this purpose. The iliacus inter- 
nus and the psoas magnus will be thus brought successively into 
view ; and on the middle of the latter muscle will be felt the pulsa- 
tions of the external iliac ; and still more internally, and within the 
cavity of the pelvis, i. e., about one inch lower, will be felt those of 
the internal iliac artery. The vessel should be exposed to the sight 
and examined, more especially in the act of passing the ligature, 
lest injury be done to the veins which ramify about it. The needle 
will be most readily introduced on the outer side of the vessel; 
the cellular connections of which should be carefully separated by a 
blunt, or silver knife, before attempting to pass the needle around it. 

OPERATION FOR TYING THE EXTERNAL ILIAC ARTERY. 

The external iliac artery, commencing at the bifurcation of the 
common iliac trunk, is situated at its origin from that vessel, on the 
inner side of the psoas magnus muscle ; and, at its termination, 
underneath Poupart's ligament, it lies on the anterior surface of the 
muscle. The artery generally presents a curve, the convexity of 
which is downwards, towards the pelvis, which is marked more posi- 
tively in the female than in the male subject. Sometimes the 
curve is very considerable. In this course of from four to five 
inches, it arches forwards and outwards, to reach the front surface 
of the psoas, which is external to it, lying, however, somewhat 
nearer to its inner than to its outer side. 

Here, again, I must remind the reader of the uncertain length of 
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the external iliac artery. It is obvious, from this description and 
from the recollection that the curve of the crista ilii bends round 
towards it, in its descent, to reach the anterior superior spine of the 
ilium, that, as the artery reaches Poupart's ligament, it gradually 
approaches the front of the abdomen, and also approaches the side 
of the body. 

The right external iliac vein passes underneath the corresponding 
artery (the vena cava inferior being on the right side of the aorta), 
and underneath Poupart's ligament, it lies to its left, or inner side; 
while, on the left side of the body, the external iliac vein having 
crossed underneath the internal iliac artery, descends along the 
right or inner side of its corresponding artery. In other words, 
the vein lies internally to the artery on both sides. The external 
iliac artery is accompanied by a fine branch of the lumbar plexus, 
the genito-crural, which lies either on its anterior or on its inner 
surface; the plexus itself being separated from it by the psoas 
muscle, in the substance of which it is imbedded. Although these 
vessels lie upon the fascia iliaca, they receive an investment of that 
fascia which covers them in the whole of their course. The peri- 
toneum, which invests the abdominal contents, is reflected laterally 
from the anterior walls of the cavity, into the iliac fossa ; and 
again, backwards, over the vessels, to which it is attached by a very 
loose cellular tissue. Just before its passage underneath Poupart's 
ligament, the artery is crossed by the vas deferens. The external 
iliac furnishes two branches only, the circumflexa ilii, and the epi- 
gastric; the origins of which vary from three to eight lines above 
Poupart's ligament. It is also surrounded, in common with the 
vein, with a numerous and irregular chain of absorbents. In a case 
in which Mr. James tied the external iliac artery, a double vessel 
was found on examination after death. I have never met with a 
parallel example. 

The external iliac artery was first tied by Mr. Abernethy, in the 
year 1796. The patient had undergone Hunter's operation for a 
popliteal aneurism. A second aneurism formed in the opposite 
femoral, for which Mr. Abernethy tied that artery below Poupart's 
ligament. Hemorrhage occurred on the fifteenth day, for which 
he tied the external iliac, within the cavity of the abdomen. The 
patient died. Mr. Freer, of Birmingham, repeated this operation, 
in 1806, with success. In the same year, Mr. Abernethy performed 
his third operation on this artery, and also with success. It has 
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been since undertaken by most of the leading surgeons of England, 
and by many in France, ■with such results as to justify the resort 
to it in all cases in which the arterial trunk of the lower extremity 
is diseased so close to Poupart's ligament as to preclude the possi- 
bility of passing a ligature around the artery below it. 

The line of artery should be clearly defined according to the rules 
above indicated, and the patient laid quite horizontally on the table. 
The full extent of the tumor should be ascertained by careful exa- 
mination through the parietes of the abdomen, and whether it extend 
very high upon the artery or not, this inquiry will furnish important 
results to the surgeon. 

If the diseased condition of the artery be manifested by large 
pulsation, to the extent of three or four inches above Poupart's liga- 
ment, the only safe alternative will consist in tying the common iliac 
trunk. It is no argument against this necessity that the external 
iliac artery is rarely if ever diseased to such an extent, because we 
have no reason to suppose the upper or middle part of this vessel 
to be free from the liability to aneurismal disease, of which possibly 
any day may furnish an example. The proceeding adopted by the 
operator will entirely depend on the extent of the tumor above Pou- 
part's ligament. Of course some degree of doubt may prevail in a 
fat subject, whose prominent abdomen and distended intestine may 
preclude the possibility of a very satisfactory inquiry; but, as a 
general rule, the pulsations of the tumor will be sufficiently distinct 
to permit a sound conclusion to be drawn on this subject. If the 
tumor extend to a distance of two inches or more above Poupart's 
ligament, it is obvious that that form of operation should be selected 
which will efficiently expose the artery above it. If the disease be 
confined to the femoral, at, or immediately below Poupart's liga- 
ment, the exposure of the vessel even at the lowest part of its 
course, i. e., immediately above the ligament, will suffice. It is one 
important element in the successful result of an operation on the 
external iliac artery, that the contents of the abdomen be as little 
disturbed as possible ; and therefore, in the abstract, that operation 
should be always preferred which will least conduce to this evil. 
The operation of Mr. Abernethy, in 1796, laid the artery bare in 
the direction of its course, to the extent of about three inches, by a 
longitudinal incision. That of Mr. Freer, since modified by Sir A. 
Cooper, exposed the vessel by an incision more approaching to a 
transverse direction. The latter is the simpler operation, and less 
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liable to subsequent evil. But the first consideration is due to the 
necessity of the disease, and according to the evidence of the aneu- 
rism, involving the artery high up in its course, say to one inch or 
more above Poupart's ligament, is the operation of Mr. Abernethy, 
or that of Mr. Freer modified by Sir Astley Cooper, to be preferred. 
The merit of Mr. Abernethy 's operation consists in the extent of 
the exposure of the artery to a distance above Poupart's ligament, 
and by which the occasional uncertainty of diagnosis is most effectu- 
ally met. That of Mr. Freer has the advantage of greater sim- 
plicity, and in cases of disease confined to the femoral artery, is 
certainly more eligible, inasmuch as the artery is exposed in a nearly 
transverse direction, close to Poupart's ligament, with far less dis- 
placement of the peritoneum than is required in the former case. 
The objections to either one of these plans for operation in any 
given case are founded on the merits of the other: that in Mr. 
Abernethy's longitudinal incision is attended by the necessary evil 
of extensive separation of the peritoneum from the walls of the abdo- 
men; the greater difficulty of bringing the artery fully into view; 
the almost certainty of including in the ligature the genito-crural 
nerve ; and the greater liability to the occurrence of ventral hernia, 
on the healing of the external wound ; that of Sir A. Cooper being 
totally inapplicable to disease of the artery that is not confined to 
the vessel below Poupart's ligament, or immediately underneath it. 
If, on the completion of the transverse operation, disease be found 
to have extended higher along the artery than a careful inquiry 
had previously ascertained, little advantage would accrue from its 
performance, and the longitudinal incision, recommended by Mr. 
Abernethy, must be resorted to, with a view to expose the artery 
beyond it. If, on the exposure of the vessel, it appear that the 
common iliac is of unusual length, and the disease have involved the 
coats of the vessel close to the bifurcation, it will be necessary to 
apply the ligature at once upon the common iliac artery. 

This operation consists in an incision through the abdominal 
parietes to the extent of from three to four inches. The patient 
should be laid quite horizontally on a table, for the purpose of keep- 
ing the muscle in a moderately tense condition, the head being 
raised on a pillow. The line of the vessel should, as in the case of 
the internal iliac, be marked out with ink. The integuments being 
divided to the above extent, commencing at the distance of four 
inches above Poupart's ligament, the stratum of fat and cellular 
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tissue, which bears the name of superficial fascia, should be divided 
down to the level of the aponeurosis of the external oblique muscle. 
If in this division of the fascia, the superficial epigastric artery bleed 
freely, it should be tied, for much of the success of the after stages 
of the operation depends on the wound being kept clear of blood. 
The aponeurotic tendon of the external oblique should be cut asunder 
in the same direction, continuing the incision downwards, to within 
one inch of Poupart's ligament. 

To the same extent is the division of the internal oblique and 
transversalis muscles to be made ; care being taken to leave un- 
touched the spermatic cord, emerging below the lower border of 
these two muscles. The muscles should be fully divided nearly to 
the extent of the outer wound. The fascia transversalis is then 
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A. Artery. — B. Vein. — C. Peritoneum. 

brought into view, and should be carefully divided on a director, to 
the length of the division in the muscles. The peritoneum is now 
exposed. By easy manipulation, with a clean hand, and with the 
17 
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nails reduced, if necessary, to an ordinary length, and not project- 
ing beyond the extremity of the fingers, the peritoneum is to be 
drawn inwards from the iliac fossa, with the left hand for the artery 
of the left side, and vice versa, towards the mesial line of the ab- 
domen, with the intestines enclosed within it. The psoas magnus is 
then brought into view, and upon its inner side lies the external iliac 
artery, advancing forwards on to its anterior surface. The extent 
of the disease is now perceptible by the exposure of the artery, for 
three to four inches above Poupart's ligament. With a silver or 
other blunt knife, the fascial sheath investing the artery should be 
divided at the part of the vessel around which it is intended to apply 
the ligature, the coats of the artery fully exposed to the eye, and 
the genito-crural, a very small nerve, avoided if in contact with it. 
The peritoneal bag may be held off the vessel on the left side, by 
the two fingers of the operator ; if on the right, by the application 
of a sufficiently broad retractor. One end of the ligature should be 
brought out at the lowest extremity of the wound, which may be 
united, as regards the muscles, by apposition alone ; the trunk of 
the patient being bent forward in the semi-recumbent position, and 
sutures applied through the wound in the integuments. 

The operation of Sir A. Cooper consists in a semilunar incision, 
made in the direction of the fibres of the external oblique muscle. 
This incision is commenced about an inch from the anterior superior 
spine of the ilium, and carried downwards across the artery, nearly 
as far as the external abdominal ring. The convexity of this arch 
looks downwards towards Poupart's ligament. Mr. Norman's ex- 
ternal incision varies from the above, in being formed by a straight 
line parallel to that ligament. The aponeurosis of the external 
oblique is now divided by a second incision, corresponding with the 
first, which exposes the spermatic cord, descending from the lower 
border of the internal oblique, to enter the inguinal canal. The cord 
is raised with the cremaster muscle and fascia investing it, and 
drawn upwards with a blunt hook. All that now remains is to divide 
the fascia transversalis, where it forms the posterior boundary of the 
inguinal canal, which may be effected by the introduction of a di- 
rector along the line of the canal. Underneath this fascia the artery 
will be readily exposed, if care has been taken prior to the operation 
to ascertain its exact course. The vein lies to its inner side. The 
sheath of the artery should be detached from it, and the armed 
needle passed underneath it from within outwards, or vice versa. 
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A. Artery. — B. Vein. — C. Peritoneum. — D. Spermatic cord. 

It would be desirable, if possible, without unnecessarily detaching 
the sheath of the vessel, to ascertain the relations of the epigastric 
and circumflexa ilii arteries to the part of the iliac trunk around 
which the ligature is about to be applied. The operator will call to 
mind the well-known case of Mr. Travers, in which the iliac artery 
was tied between the origins of these two vessels, and which opera- 
tion proved fatal, by the current of blood being maintained in the 
artery up to the ligature, and passing into the epigastric, which 
was given off above it. The inner structures should be replaced as 
much as possible in their natural position, and four or five fine sutures 
employed to unite the fibres of the aponeurosis of the external oblique 
muscle, and two or three larger sutures applied to the lips of the 
external wound. 

In both of the above operations, slight pressure should be made, 
by means of wadding, over the divided parts. 

If it be intended to tie the artery immediately above Poupart's 
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ligament, I consider the straight incision of Mr. Norman preferable 
to the semilunar incision of Sir A. Cooper. If any doubt remain 
as to the extent of the disease, the semilunar incision is more 
desirable, inasmuch as it permits of a somewhat more extensive expo- 
sure of the vessel above the ligament. If on its exposure, however, 
disease, contrary to expectation, be found to exist, the longitudinal 
incision of Mr. Abernethy should be made upwards, through the 
inner muscles, in the direction of the artery. 

For wounds, &c. of the epigastric and obturator arteries, see 
Herxle. 

OPERATION' FOR TYING THE FEMORAL ARTERY. 

The thigh is invested with a layer of fat and fibrous tissue, of 
about half an inch in thickness, called the fascia superficialis. This 
fascia, as it is termed, separates the skin from the fascia lata, 
while it gives rotundity to the thigh, and forms a bed for the trans- 
mission of the superficial veins of the leg, for absorbents and lymph- 
atic glands. The saphena major vein lies in the substance of the 
superficial fascia, as it ascends along the inner side of the thigh, 
to pour its blood into the femoral vein, about two inches below 
Poupart's ligament. The course of this vein can usually be ascer- 
tained by pressure upon its trunk in the upper and inner part of the 
thigh. Here it approaches so near the artery as to render this 
knowledge requisite before proceeding to an operation on this part 
of the vessel. 

The fascia lata forms a dense sheath around the muscles, and its 
presence is readily ascertained during the progress of any operation 
on the thigh requiring its division. 

The femoral artery commences at Poupart's ligament, and termi- 
nates at the lower end of Hunter's canal in the popliteal. Its 
direction is indicated by a line drawn from the central point, between 
the anterior spine of the ilium and the symphysis pubis, to the inner 
border of the patella, so long as the foot rests upright on the heel. 
Underneath this line, the artery will be found at varying depths 
throughout the thigh. The utility, however, of this rule is restricted 
to a little beyond the upper half of the thigh, for in the lower half 
the artery leaves its anterior aspect, and plunges in among the 
muscles, for the purpose of making its way round the bone into the 
popliteal region. In the lower half of the thigh, operations on the 
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artery are comparatively rare, and it is in the upper half, therefore, 
that the chief interest of this vessel lies, and of this portion the 
first six inches is the most important. Underneath Poupart's 
ligament, the femoral artery approaches the skin, lying upon the 
psoas magnus, about one-third from its inner margin. Its pulsations 
in this situation are rendered less distinct than they become lower 
down in the track of the vessel, by reason of the tension of the liga- 
ment across it. Below the ligament the artery descends, both in its 
vertical and in its longitudinal direction, into the hollow formed by 
the adductor longus muscle, arising from the os pubis and inserted 
in the middle third of the femur, and the vastus internus, on its 
outer side, descending in a straight line down the thigh. Here, at 
an average distance of five and a half inches below Poupart's liga- 
ment, the vessel is crossed by the sartorius muscle, which lies upon 
the artery for some inches. In this part of its course the femoral 
artery lies, to the extent of about one inch and a half, on the psoas, 
and from that point, till the vessel reaches the adductor longus, it is 
entirely unsupported. The femoral vein lies on the inner side of 
the artery, upon the pectineus muscle, while underneath Poupart's 
ligament, and occasionally on the bone, when that muscle is smaller 
than usual. At the distance of two inches below the ligament, the 
vein begins to pass behind the artery, and in five to six inches the 
vein is entirely behind it, and it continues in this relation throughout 
the rest of its course. Two and sometimes three nerves occasionally 
accompany the femoral artery, one of which, the nervus saphenus, 
gains its front surface about four or five inches below Poupart's 
ligament, viz., where the artery is crossed by the sartorius muscle. 
The saphenus nerve descends in front of the artery to Hunter's 
canal, there crosses obliquely over to its inner side, and becomes 
cutaneous on the inner side of the knee-joint. 

At a distance varying from one inch and a half to two inches and 
a half below Poupart's ligament, the femoral artery gives off the 
profunda, a vessel of nearly equal size to the femoral itself, which 
descends to its outer side, and subdivides in many secondary 
branches for the supply of the muscles on the outer and posterior 
part of the thigh. The femoral artery and vein are surrounded by 
a sheath of fibrous tissue, which increases in density as the vessel 
descends. This sheath acquires considerable firmness in the middle 
third of the thigh, being of a true fibrous character. The last three 
inches of the femoral artery, so called, lies in the tendinous canal, 
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formed by the tendons of the adductor longus, magnus, and vastus 
internus, having the vein behind and the nervus saphenus in front 
of it. 

The femoral artery is generally tied for popliteal aneurism, but 
its obliteration by operation is equally required by the presence of 
any aneurism along its course, as well as by any wound. The part 
of the vessel usually selected for the ligature is that at which it is 
crossed by the sartorius muscle, viz., from five to six inches below 
Poupart's ligament. The reasons why this part of the vessel is 
chosen are, first, because the distance above the disease, when in 
the ham, is sufficient to insure the great probability of a healthy 
condition of its coats ; secondly, because it is sufficiently far below 
the origin of the profunda to insure the formation of an undisturbed 
coagulum; and, thirdly, because the artery is there readily accessi- 
ble to the operator. It has been stated that the profunda artery 
arises from the femoral, at a distance varying from one inch and a 
half to two inches and a half from its commencement ; but we occa- 
sionally find this large vessel arising as low as three inches and a half 
from its parent trunk ; and if in such a variety the femoral trunk 
were tied at a distance of four inches or four inches and a half, the 
result might prove that the space left was not ample for the forma- 
tion of a coagulum. In operating on the femoral for popliteal 
aneurism, it is more prudent to apply the ligature at least six inches 
below the ligament, where it lies, at some slight distance, underneath 
the sartorius muscle itself, and not merely where covered by its 
inner margin. 

The thigh should be fully extended, everted, and the knee bent. 
The course of the artery ascertained by pressure of the finger, and 
dotted with ink on the skin. The course of the sartorius should 
also be ascertained by holding the leg in an extended position, and 
desiring the patient to bend it inwards. This movement being 
effected by the sartorius, the outlines of the muscle will become 
apparent. If the deposit of fat be unusually large, a line may be 
drawn obliquely across the artery, from the anterior superior spine 
of the ilium to a distance of six inches below Poupart's ligament. 
The course of the saphena major vein is also to be ascertained, and 
this knowledge may be acquired by pressure on the vein in the up- 
right position. This line should also be dotted with ink. 

These preliminary inquiries being fully made, an incision of little 
more than two inches in length, in a limb not more than usually in- 
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A. Artery. — B. Vein. — C. Sartorius. 

vested with fat, will suffice, and this incision should be made from 
within outwards, obliquely across the artery, at an angle of about 
thirty degrees, and across the fibres of the sartorius, care being 
taken to avoid either the saphena vein or its branches. This inci- 
sion may be made freely, and the parts divided down to the fascia 
lata, lying at the depth of about half an inch from the skin. The 
fascia lata may be divided in the same direction, but for which pur- 
pose the knife must be used more cautiously. When the fascia lata 
is divided, the sartorius muscle is brought into view. Some doubt 
occasionally arises in the mind of the operator whether the fibres 
now exposed are really those of the sartorius muscle ; but if the line 
of the incision be correct, they can belong to no other muscle. 
These fibres should be raised on the inner side of the artery, and 
hooked, or pushed outwards, when the sheath of the vessels will be 
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seen below. If the sartorius muscle, as occurs in powerfully mus- 
cular subjects, be unusually broad, the distance between the exposed 
part of the muscle and its inner border may be greater than usual, 
but that is no reason for dividing it. The operator should work 
round it to its inner border, which he may do without difficulty, or 
any important loss of time. The presence of the sartorius muscle is, 
perhaps, the surest guarantee that the artery is about to be exposed 
in the best situation, and forms the safest guide to the further pro- 
gress of the operation. The finger being now applied to the bottom 
of the wound, the pulsations of the artery will be distinctly felt. 
The sheath should be divided to the extent of about half an inch, 
the artery a little separated by means of a silver knife, and the 
needle passed around it in either direction, care being taken neither 
to wound the vein, which it is inferred has been sufficiently sepa- 
rated by the previous manipulation, nor to include the saphenus 
nerve, which, if exposed, should be separated from the outer side of 
the vessel. 

The femoral artery, like other vessels, particularly of the extre- 
mities, is liable to wounds, requiring the application of a ligature in 
any part of its course. Several such examples have occurred to 
myself. One of these I have mentioned in the introductory chapter 
to this subject. A second case of this kind occurred to me in the 
year 1831, while on duty for my late friend, Mr. Earle, which 
presents peculiarities of interest to the practical surgeon, and which 
I will briefly relate. A man was brought into St. Bartholomew's 
Hospital, having received a punctured wound in the direction of the 
femoral artery while involved in Hunter's canal. The wound was 
made by a clasp-knife, in the endeavor to open an oyster by placing 
it between his knees. From the formidable nature of the hemorrhage, 
and the direction of the puncture, I had little doubt that the femoral 
artery was wounded in Hunter's canal. Unwilling to perform so 
serious an operation single-handed, by lamp-light, (for the case 
occurred during the night,) I put a firm compress on the puncture 
over the artery, and rolled the limb tightly up to the groin, placing 
a tourniquet upon the upper part of the femoral artery. On the 
following morning, a consultation was held, and while discussing the 
case at the bedside of the patient, the hemorrhage returned with 
fearful violence, and it appeared that the roller encircling the man's 
limb was saturated in an instant. The patient was removed to the 
operating theatre adjoining his ward, and I tied the femoral artery 
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above and below a large wound in its coats while in the tendinous 
canal of the adductors. The man was placed in a bed in the same 
ward from which he had been removed, and progressed for some days 
favorably. It happened at that time that a severe case of sloughing 
phagedena had existed in the hospital. The subject of this disease 
died, and the ward was whitewashed and fumigated ; the remaining 
patients being dispersed about the hospital. One of these, a boy, 
had axillary abscess, who was taken charge of by the sister of the 
ward, and accompanied her to a ward on the ground-floor, to which 
she was removed Two days after the puncture of the abscess, the 
boy's wound became phagedenic, and I ascertained that the sister 
had carried down with her all the apparatus of her calling, in the 
form of sponges, towels, &c, that she had originally used in the 
phagedenic ward above. I desired that the boy should be taken 
again into an upper ward, and kept free from the contact of the 
patients. Unfortunately, he was placed in the same room with my 
case of punctured artery. In four days from his arrival, the stump 
of a case of amputation I had performed ten days prior, became 
phagedenic; and a second case of Mr. Stanley's in the opposite bed 
showed the same action, and I removed my aneurism case to the 
extreme end of the ward ; but the man obstinately refused to leave 
the ward. On the fifteenth day the ligature was firm, but the 
wound looked glazy, and inflamed round the margin. I desired 
the house-surgeon to keep a tourniquet permanently around the thigh. 
On the sixteenth day the ligature came away suddenly, as it seemed, 
without effort ; and on the seventeenth, hemorrhage returned with 
the same violence as before ; two pints of blood were supposed to have 
been lost before the tourniquet could be tightened. This occurrence 
also took place at night. The man was pulseless, with the hue of 
death on his face. In this condition, from which he was rallied only 
by great perseverance in repeated stimuli and friction, I tied the 
artery immediately below Poupart's ligament, and above the profun- 
da, having resisted the urgent recommendation of others to amputate 
the limb at the hip-joint. The man eventually, but slowly, recovered. 

THE POPLITEAL ARTERY. 

The name popliteal is given to the artery from the point of its 
emergence out of Hunter's canal, to that of its division into the 
anterior and posterior tibial. In this part of its course it is inclosed 
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in a space of a lozenge form, or rather of two isosceles triangles of 
different sizes, connected at their base. Of these the upper one is 
formed by the two masses of muscle, which diverge from each other 
to form the ham-strings. The inner mass, being composed of the 
semi-membranosus, semi-tendinosus, gracilis, and sartorius, the outer 
by the biceps inserted below into the fibula. The lower triangle is 
formed by the divergent heads of the gastrocnemius muscle, and is 
more nearly equilateral. These triangles are united at their bases. 
Into this space the artery enters at the upper and inner extremity, 
passes obliquely to its centre when between the condyles, and 
retains the mesial line throughout the rest of its course, lying in 
the two upper thirds in contact with the bone, then upon the pos- 
terior ligament of Winslow, and, finally, upon the popliteus muscle. 
In the upper half or more, the vein lies upon the artery, in imme- 
diate contact with it, and a little to its outer side. At the lower 
end of this space the vein often lies a little to its inner side. The 
division of the ischiatic nerve takes place usually above the popliteal 
space, into the popliteal and peroneal of which the inner or larger 
branch lies superficially to the vessels beneath. These vessels are 
invested by a well-defined sheath. 

The popliteal artery furnishes at least six branches to the knee- 
joint, and to the muscles of the calf of the leg. For the most part 
they are all produced from about the middle part of the course of 
the vessel, and several are sufficiently large to demand consideration 
in the operation for tying the trunk of the vessel in this situation. 
Across the popliteal space, a band of fascia, composed of transverse 
fibres, extends, which is lost on each side in the muscles which bound 
it, and by which the vessels and nerves are protected from injury. 
In the straight position of the leg this fascia is quite tense. The 
popliteal space is for the rest filled up with fat and some absorbent 
glands. At about the middle of the space the external saphena 
vein or saphena minor enters, to pour its contents into the popliteal 
vein. 

The popliteal artery, although the most frequent seat of aneurism, 
is rarely the subject of operation. It is generally affected by dis- 
ease in that part of the vessel that corresponds with the flexion of 
the knee. But aneurisms of the bifurcation of the popliteal into the 
tibial arteries have been described by Mr. Hodgson and others ; and 
for such diseases the operation of Mr. Hunter is almost invariably 
resorted to ; indeed, I have never seen this artery exposed in a case 
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of aneurism, so universal is the practice of the Hunterian operation, 
and so especially applicable to this region. With a view to its 
exposure, the patient should be laid on his face, and in this position, 
with the leg moderately extended, the outline of the popliteal space 
is well defined. The course of the artery may be traced over the 
skin, and the situation of the external saphena vein clearly ascer- 
tained. The popliteal artery may be tied in its upper or lower half, 
viz., either where it lies on the femur, or on the ligament of Win- 
slow and popliteus muscle. In either case the incision may be made 
in the oblique direction, to the extent of about two inches and a-half. 
By this incision the skin and popliteal fascia should be fully divided 
to a sufficient extent to expose the line of the artery lying at the 
bottom of the wound. The rest of the operation should be per- 
formed by a blunt knife, by which the cellular structure about the 
vessels should be separated, but with as little violence as possible. 
At the upper half, the connection between the artery and vein is 
exceedingly close, and they are separated with difficulty. In the 
lower half, the saphena minor may be exposed, and should be drawn 
with the popliteal nerve to the outer side. 

OPERATION FOR TYING THE ANTERIOR TIBIAL ARTERY. 

The anterior tibial artery is deeply placed among the muscles of 
the front of the leg, where it penetrates the interosseous ligament ; 
it lies at a depth of an inch and a quarter from the surface. De- 
scending, it gradually approaches the surface, and on the dorsum of 
the foot it is placed immediately under the skin. The artery occupies 
the front of the leg at the bottom of a deep fissure, formed between 
the tibialis anticus muscle, on its inner side, and the extensor com- 
munis digitorum and extensor pollicis, on the outer side. In more 
than the upper half of this course the vessel lies on the interosseous 
ligament ; in the lower half, or somewhat less, it lies on the tibia, 
the increasing breadth of which encroaches on the ligament. The 
tibialis anticus muscle fills the hollow of the tibia. It arises from 
this bone, and from an aponeurosis, in common with the extensor of 
the toes on its upper surface, which covers the fissure between these 
muscles. In the middle third, the origin of the extensor of the 
great too gives a new relation to the artery, which is now placed 
between it and the tibialis. Reaching the ankle, the anterior tibial 
passes over the front of the tibia, over the astragalus, navicular and 
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middle cuneiform bones. In this course it is first crossed by the 
tendon of the extensor pollicis, and on the foot by the first tendon of 
the extensor brevis digitorum passing to the great toe. 

The anterior tibial artery, as is the case with all the arteries below 
the knee, is accompanied by venae comites, having frequent irregular 
communications with each other, across the vessel. The anterior 
tibial nerve lies in front of the artery and to its outer side, but in 
its descent down the leg crosses the artery to its inner side. 

The tibialis anticus is the most important guide to the artery, and 
its outline should be fully ascertained. This may be done by holding 
the foot down in extension, previously pressing the toes upwards in 
extension. By this latter action the common extensor is carried out 
of the sphere of its action. By then making the attempt to raise 
the foot inwards, the outline of the tibialis anticus will become ap- 
parent. On the dorsum of the foot, the pulsations of the artery are 
perceptible by careful examination, with the foot elevated. The 
anterior tibial communicates with the posterior tibial, more or less 
indirectly, by the terminal branch, descending to join the external 
plantar, by the external malleolar branch, inosculating with the 
peroneal, and by other small branches that maintain great freedom 
of communication. 

The anterior tibial artery is rarely tied for aneurismal disease, but 
the operation is resorted to in cases of hemorrhage from wounds of 
this vessel, in which two ligatures are necessary. It is an operation 
of little difficulty, if the anatomical relations of the artery be suffi- 
ciently known. The breadth of the tibialis anticus should be clearly 
defined, on the outer border of which, distant from the tibia about 
an inch and a quarter in the upper third of the limb, the fissure 
between it and the common extensor of the toes is found. Along 
this line an incision should be made, nearly longitudinally, to the 
length of about two inches and a half, and something more than 
this, if the muscular development be large. The incision should be 
made nearly longitudinally ; and therefore contrary to the rule I 
have laid down, in consequence of the depth of the vessel from the 
skin. If the outer wound be made obliquely across the vessel, then 
it will hardly be sufficiently dilatable, unless made at very unneces- 
sary length. 

The fissure being exposed, the muscles are to be separated from 
each other by the handle of a scalpel, and the foot is to be pressed 
upwards in flexion, with the toes extended in the same direction. 
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At the bottom of the fissure the pulsations of the artery will be felt, 
and the vessel exposed. The needle should be passed around it, 
without including either of the veins, if practicable. If it be required 
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A. Artery. — B. Tibialis anticus. — C. Ext. longus digitorum. 

to tie the vessel in the lower part of its course, the external incision 
should be made nearer the tibia ; the fissure being now formed by 
the tibialis anticus and the extensor pollicis, which may readily be 
detected by putting that muscle into action. It is hardly necessary 
to say that the nerve should be drawn aside if brought into view. 
Supposing the anterior tibial to be wounded, either through the sub- 
stance of the tibialis anticus, or through that of the other muscles 
on its outer side, it is better on principle, and on the grounds also 
of greater facility, to follow the above rules, which are unerring, 
than to attempt a further division of the muscles for the purpose of 
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reaching the artery. I consider such division of muscles, unless 
absolutely necessary, to be most objectionable. 

OPERATION FOR TYING THE POSTERIOR TIBIAL ARTE It V. 

The course of the posterior tibial artery corresponds with a line 
drawn from the centre of the ham to the middle of the malleolus 
internus. In the two upper thirds of its course it is covered by the 
muscles of the calf, the gastrocnemius and soleus. In the lower 
third, emerging from the inner side of the calf, it descends along 
the inner side of the tendo-Achillis, and is covered only by integu- 
ment, fat, and deep fascia. In the upper third it is nearly two 
inches from the inner border of the tibia ; in the middle third, one 
inch and a quarter ; and in the lower third, about half an inch. In 
the upper third it lies on the tibialis posticus muscle ; in the middle 
third, on the flexor digitorum ; and in the lower third, either on the 
tibia itself or on the tendons of the two last-named muscles. It has 
venae comites throughout its course, of very irregular and uncertain 
size. The posterior tibial nerve lies to its inner side for about the 
first three inches of its course, and to its outer side throughout the 
remainder of the leg below. The posterior tibial artery, veins, and 
nerve are bound down to the deep-seated muscles, by a layer of 
tolerably dense fascia, which protects them from the action of the 
muscles of the calf. 

This is the relation of the artery to the surrounding parts; but, 
with a view to expose the vessel when required, it is necessary to 
say a few words on the subject of the muscles of the calf. The 
gastrocnemius arises by two heads from the condyles of the femur, 
and terminates in the tendo-Achillis, at a distance of two or three 
inches above that of the soleus, which is inserted into the broad 
tendon, chiefly on its anterior or deep surface. This latter muscle 
arises from the inner border of the tibia, and from the fibula. The 
origin from the tibia occupies nearly half of the length of the bone. 
In reflecting this muscle from the tibia, the origin of the long ex- 
tensor of the toes should be carefully avoided, because it forms a 
guide to the level of the artery. If the fibres of the extensor be 
raised with the soleus, the dissection will be carried on between the 
artery and the bones, instead of directly along the surface of the 
fascia. The saphena minor vein ascends along the middle of the 
calf of the leg, to join the popliteal vein in the ham, and this vein 
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is accompanied by a considerable branch of the posterior tibial 
nerve. Both of these objects lie in the fissure between the two 
fleshy bellies of the gastrocnemius muscle. 

Although nearly beyond the pale of liability to true aneurismal 
disease, the posterior tibial is the object of occasional operation. Its 
large size and its profound depth also render it a vessel of pecu- 
liar interest to the operating surgeon. To expose it in the upper 
part of its course, requires the performance of an operation that may 
reasonably be termed difficult, and the more so in proportion as the 
operator has taken less pains to perfect himself in the relative 
anatomy of the vessel. Descending in the very centre of the leg, 
bounded posteriorly by the immense and fleshy muscles of the calf, 
it appears to defy the art of the surgeon in his attempt to arrest 
hemorrhage from a wound in its coats. The posterior tibial may be 
exposed in either one of two directions: first, by a deep incision 
through the calf of the leg; and, second, by an incision along the 
inner side of the tibia, by which the muscles of the calf shall be 
raised from off it. In favor of the first of these operations, the 
name of Mr. Guthrie may be quoted, who has had larger oppor- 
tunities of testing the value of operations of this description than 
fall to the lot of most surgeons. Mr. Guthrie recommends an 
incision through the muscles of the calf, of considerable length, 
down to the artery. This incision must be made in the centre of 
the gastrocnemius and through the soleus muscle, the patient being 
laid on his face, or nearly so. Each muscle must be carefully divided, 
and at the bottom of a wound so made, the artery and nerve lie 
covered alone by the deep fascia of the leg. 

The other operation for tying this artery in the upper third of its 
course, and that more frequently resorted to, requires the separation 
of the soleus from its origin in the tibia. For this purpose the 
patient should be laid upon the side and the knee bent, the origin 
of the soleus clearly defined, and the course of the saphena major 
vein ascertained, and to be avoided, if possible. If, however, the 
vein or any of its branches should be found to cross the required 
line of division of the skin, it must share the fate of the integuments, 
and be divided with them. An incision, varying in length from three 
and a half to four and a half inches, or even longer, in propor- 
tion as the calf is large, should be made, commencing below the 
head of the tibia, and carried obliquely backwards, and terminating 
at a distance of full three-quarters of an inch posterior to the inner 
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edge of the bone. The parts exposed should be divided until the 
origin of the soleus is clearly brought into view. This muscle should 
then be separated at its origin from the tibia, to the extent of three 



Fig. 45. 




A. Artery.— B. Origin of Soleus.— C. Soleus, &c. drawn backwards. 

and a half inches, or more, care being taken to leave the deep fascia 
attached to the tibia. It is highly important, in this stage of the 
operation, to distinguish and separate the fascial surface of the soleus 
muscle from the deep fascia separating that from the deep-seated 
muscles. If the heel be now drawn upwards by full extension of the 
foot, the muscles of the calf will be relaxed, and should be drawn 
outwards by two fingers forced underneath them. Supposing the 
wound to be too small to reach the vessel without difficulty, it should 
be enlarged in either the upper or lower direction. This being 
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effected, the artery will be felt about midway across the calf, and while 
lying on the tibialis posticus muscle. 

But the proximity of the veins and nerve to the artery demands 
free incisions, and a sufficiently wide opening, arising from the 
necessity of dividing the fascia covering it at this depth. It should 
be recollected that the posterior tibial nerve is internal to the artery 
for some three or four inches down, and that it lies upon the artery 
for an inch or two still lower. The fascia should be divided while 
the calf is drawn from the bones by an assistant, the knee being 
fully bent on the thigh, and the foot as fully extended on the leg, 
and the artery brought clearly into view. As this operation is 
generally resorted to in the case of wounds, a double ligature is 
required ; and these should be applied separately around the vessel, 
unless the difficulty of surrounding the artery be very great ; but, 
considering the tendency in wounds in the coats of arteries to gape, 
it is always preferable to apply two single ligatures to one double 
one, the threads of which have to be separated from each other to 
a considerable distance, longer, indeed, than it has proved feasible 
to separate the artery from its surrounding tissue. The operation 
being completed, the soleus should be replaced, and the leg placed 
on a pillow in bed, still retaining a partially bent position. By these 
means the soleus will recover its attachment to the bone. 

In regard to the respective merits of these two modes of exposing 
the posterior tibial artery in the first part of its course, we must 
take into consideration, first, the facility of effecting the primary 
object of the operation, viz., the arrest of hemorrhage, and, second, 
the question of the restoration to health of the structures divided 
by the knife. With regard to the first of these questions, much will 
depend both on the experience of the operator in the use of the knife 
and on his intimate knowledge of the region he is about to operate 
on. Some consideration is also due to the size of the calf of the leg 
in the subject of the operation. When the calf is large, the distance 
of the artery from the surface is nearly equal, if measured vertically 
to the centre of the calf, or to the inner border of the tibia. If the 
artery were divided by a puncture vertical or nearly vertical, along 
which a probe would pass down to the vessel, it might be a tempta- 
tion to follow the line of puncture. The artery here lies in the 
middle of the leg, and it must be recollected that, although the gas- 
trocnemius muscle may be divided in the centre between its two 
fleshy bellies, yet the soleus, a non-symmetrical muscle, is fleshy in 
18 
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substance throughout its entire breadth. It is easier by far to follow 
the line formed by the surface of a fascia than to expose its surface 
by vertical incision through muscle. There is every difference 
between the exposure of the fascia lata, for example, through in- 
tegument and fat, and that of the deep fascia of the leg through 
muscle ; and I conceive that it would be less difficult to reach the 
line of this fascia from the tibia, and to follow it outwards, than to 
reach its surface from the calf, because, being very thin, it might 
be unconsciously divided at the bottom of a wound discolored by 
blood, when the dissection would at once extend into the deep-seated 
muscles beneath it, and it should be recollected that muscles divided 
by the knife bleed freely. The objection to the posterior operation 
consists in the necessity of making a long and deep division of large 
and important muscles, which, although made in the direction of 
their fibres, is calculated to endanger their future integrity of action 
as well as of structure, and on the entire recovery of which depends 
the future gait of the individual ; for, although a complete and early 
union of the entire wound may be unattended with evil, yet this 
union may be slow, or it may be imperfect, consequent on inflamma- 
tion or on suppurative action being established in the course of the 
treatment. Should such results follow the operation, the function of 
these muscles may be impaired for life, and permanent lameness 
follow. The objection to the inner operation consists in the inex- 
tensible nature of one-half of the wound made to reach the artery, 
and the difficulty of sufficiently drawing back the muscles to reach 
the requisite depth. Still this evil may be obviated by the first 
incision being made ample in length, behind the line of the tibia, 
and oblique in direction, and also by position, the foot being fully 
extended, and the knee much bent on the thigh. On the whole, 
while I cannot consider the difficulties attendant on the inner opera- 
tion to be greater than those of the posterior one through the calf, 
I am disposed, under all circumstances, to prefer it, considering the 
greater liability to subsequent injury to the actions of the calf by 
the latter operation. I have done the inner operation on several 
occasions, both by day and by lamp-light, and I have not found the 
difficulty by any means insuperable. 

The operation for tying the posterior tibial in the lower half of its 
course is comparatively simple. In the middle of the leg the artery 
lies on the common flexor of the toes, at a distance of about one inch 
or more from the inner border of the tibia. The soleus muscle is 
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attached to the bone, somewhat below the middle, and therefore its 
separation from the tibia may be required in an operation on the 
artery, midway down the leg. In the lower third the artery lies on 
the tendons of the common flexor and tibialis posticus muscles, at a 
distance from the inner border of the bone of about three quarters 
of an inch. 

In this operation the external skin, fat, and deep fascia alone 
require division, by an oblique incision over the course of the artery 
which lies at the depth of about three quarters of an inch from the 
surface. In passing behind the inner ankle the artery lies behind 

Fig. 46. 




A. Artery and venae comites.— B. Tendons of tibialis posticusand flexor digitorum.—C. Nerve.— 

D. Flexor pollicis. 

the tendons of the two last-named muscles, accompanied by its vense 
comites, and having the nerve on its outer or peroneal side. Keep- 
ing in mind these various relations, the posterior tibial is readily ex- 
posed in any part of the lower third of its course. 

It is important that the relations of these various structures above 
and behind the malleolus interims should be well understood in refer- 
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ence to the operation of tenotomy for talipes varus. The close prox- 
imity of the tendon of the tibialis posticus to the artery dimi- 
nishes above, and we therefore select a distance of an inch or two 
above the ankle-joint for the safe division of the tendon of the tibialis 
posticus. No doubt the artery has been frequently divided in this 
operation. 

OPERATION FOR TYING THE PERONEAL ARTERY. 

From its origin, the peroneal artery, passing outwards at a very 
acute angle with the posterior tibial, towards the fibula, and reach- 
ing the level of the origin of the flexor pollicis muscle, passes under- 
neath it, along the line of the attachment of the interosseous liga- 
ment into the fibula, and it terminates below by inosculations, both 
in front and behind the outer ankle, with both anterior tibial and 
plantar branches of the posterior tibial arteries. The peroneal ar- 
tery, therefore, lies in a groove formed by the fibula, flexor pollicis, 
and interosseous ligament. 

Difficult as the exposure of this vessel may be, the attempt to tie 
it at the point of injury is preferable to the performance of the ope- 
ration for obliteration of the femoral or even of the popliteal artery. 

The outline of the fibula being clearly marked, an incision of four 
inches in length should be made obliquely downwards, behind it, to 
the extent of three and a half or four inches. This incision should 
be made behind the peronei, which envelope the outer side of the 
bone. The object next to be accomplished is that of separating the 
soleus and its tendo-Achillis from the last-named muscle, by which 
the flexor pollicis muscle is exposed to view. The great toe being 
as much bent downwards as possible, the flexor muscle should be 
encircled by the finger introduced into the wound for this purpose. 
The finger being passed around the muscle to its inner side, the 
muscle should be drawn outwards and forwards, and detached from 
the interosseous ligament, underneath which the artery will be felt. 
It may occasionally, when the muscle is large, be a preferable course 
to separate the flexor pollicis from the fibula, and expose the artery 
without separating the muscle from the interosseous ligament, or, if 
necessary, the muscle may be divided across. 

In the case of a punctured wound entering the leg on the inner 
side, followed by hemorrhage, the source of which may be uncertain, 
whether derived from the posterior tibial or peroneal, the operation 
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for tying the posterior tibial artery should be performed. If the 
artery be found entire, and the evidence point, as it necessarily 
would, to the peroneal artery as the source of hemorrhage, the 
wound should be increased to a sufficient length to permit the 
wounded peroneal artery to be exposed from its inner side, by push- 
ing back the flexor pollicis muscle, and separating the superficial 
from the deep-seated muscles of the calf. 



DORSAL ARTERY OF THE FOOT. 



The dorsal artery of the foot may be readily exposed by an 
oblique incision of an inch in length, commenced on the outer side 
of the extensor tendon of the great toe. Here the pulsations of the 




artery are generally felt with distinctness. A little below the mid- 
dle of the foot, the dorsal artery is crossed by the first tendon of the 
extensor brevis ; an oblique incision cannot fail to expose the artery 
to view. 
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EXTERNAL PLANTAR ARTERY. 

The external plantar artery passes obliquely outwards from the 
inner to the outer side of the foot, where it lies beyond the outer 
edge of the middle portion of the plantar fascia. 

In order to expose it, an incision should be made nearly across 
its course, taking the inner side of the metatarsal bone of the little 
toe as the starting-point. From this point an incision of about one 
and a half inch in length should be made in the direction of the ball of 
the great toe. The artery, imbedded in a good deal of fat, will be 
found at a distance of about half an inch from the inner side of the 
bone, close to its articulation with the os cuboides. 



ON ERECTILE TUMORS AND NyEVI MATERNI. 

By the term nsevi materni is understood a mark, or spot, or mole 
on the skin of a newly-born child, formed by a mere dislocation 
of the skin. Erectile tumors, to use the term in its general sense, 
consist in a congeries of vessels, which have been supposed to 
possess some form of local action of their own, independent of the 
general circulation. "While by the term erectile tumor we include a 
form of disease that may originate in any part of the body, and 
present itself at any period of life, and is often malignant in 
structure ; by the term nsevi, we express a local derangement of 
vessels incidental to infancy. 

Nsevi are either cutaneous or subcutaneous. The cutaneous 
nsevi consist of dilated capillaries, while the subcutaneous forms are 
composed both of dilated arteries and veins, of which the latter 
predominate in a very marked degree. As the disease advances, 
these enlarged veins become more and more dilated, and form cells 
which communicate freely with each other, in which the venous 
coats are generally easily recognizable. Probably capillaries also 
enter into their composition, the presence of which is indicated by 
the nearer approach to the arterial color in any given tumor, and 
by the greater or less rapidity with which the condition of the 
tumor responds to the increased action of the circulation ; and by 
the greater or less activity of the growth of the tumor. Sometimes 
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they are so indolent as to remain stationary throughout life, without 
undergoing any perceptible increase in size ; and when occupying a 
part of the body concealed by the dress, there is no excuse for 
subjecting them to surgical treatment. As a general rule, however, 
they increase considerably, and may, when favorably conditioned, 
reach an immense size, as has been stated by many old writers. 
They may be found in almost any part of the body, presenting the 
appearance of a cluster of vessels, more or less elevated above the 
surrounding skin, discolored, of a reddish or purple tinge, and more 
or less soft to the pressure of the finger. If very soft, they are 
composed almost exclusively of vessels in which the venous system 
predominates. If more solid, they are composed of vessels united 
by a larger proportion of condensed cellular tissue. It is under the 
first of these conditions that the growth is occasionally rapid, and 
the hemorrhage serious. When erectile tumors occur on any 
exposed part of the body, or show a tendency to increase, unless 
they have already reached a magnitude so great as to preclude the 
resort to surgical agency, they should be destroyed. To effect this 
object, many methods have been resorted to with more or less 
success by eminent surgeons. These tumors have been, by various 
authorities, extirpated, compressed, insulated from their vessels by 
tying the arteries supplying them, subjected to ligatures applied 
around and through their base, and to circular incisions through the 
skin and blood-vessels around them, cauterization, acupuncture, 
injections, and vaccination. Of these numerous remedies few have 
stood the test of repeated experiment. 

"When an erectile tumor appears on the person of an infant that 
has not been vaccinated, it would be well to employ this agent 
as a first and simple experiment ; and, if the tumor be not very 
large, two or three punctures should be made, into which the vaccine 
virus may be inserted. Should this remedy fail, perhaps the most 
efficient remedy which remains is nitric acid. Mr. S. Cooper re- 
commends the employment of the diluted acid. The advantage of 
this remedy is not very apparent, and the cure must necessarily be 
very tedious and uncertain. I have found the strongest acid that can 
be obtained the most efficacious. I tried two cases with some nitric 
acid made by Mr. Taylor, of Vere Street, of some degrees above the 
ordinary intensity, and the result was very successful. The advan- 
tage of the strong acid is that its effects are immediate ; that the 
destructive action is diffused throughout the substance of the tumor, 
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and the injury to the skin is less considerable than that occasioned 
by the employment of the common acid of the London Pharmaco- 
poeia. This agent, however, should be applied with great nicety and 
care. The part should be surrounded with many folds of linen, and 
the bottle containing the escharotic should be brought close to the 
tumor. The acid should be applied to the nsevus by means of a solid 
cylinder of glass, and pressed on the part of the tumor on which it is 
intended to be applied, and repeated two or three times. In all 
probability, that portion will be destroyed, of which evidence will be 
obtained in the course of a few days, when, if necessary, the acid 
may be reapplied to the adjoining structure. 

The potassa fusa, if pure, is also a good remedy, and is perhaps 
more manageable ; but its influence on the disease, either at the time 
or subsequently, is not quite so conclusive. Mr. Lawrence gene- 
rally employs and prefers the potassa fusa to the nitric acid. When 
time is not an object, and more especially, where it is desirable 
that the skin remain intact, I have employed for many years the 
treatment by means of fine seton threads introduced through the 
body of the tumor. For this purpose, a long and fine straight, or 
nearly straight needle is employed, by which the thread of silk is 
passed through the diseased growth, and allowed to remain in the 
tumor. Each portion of silk is tied loosely over the tumor to its 
opposite end. A second thread may be passed across transversely, 
or obliquely, to the first ; but chiefly taking the axis of the tumor 
as the guide. These threads, being tied upon the tumor, are 
destined to remain within it throughout the term of the treatment. 
Inflammation and lymph follow the line of their track, till the 
whole substance becomes condensed and solid, and the disease is 
gradually absorbed, or the same result is obtained by suppuration. 
The only instance in which I have known this treatment to fail 
was in the person of a child of one of the wardens of the model 
prison, in whom the disease was very large, and equally soft. The 
child wore the threads unsuccessfully for three months. Usually a 
month, or occasionally even a few days, will suffice to obliterate the 
tumor. I have never seen any injurious effects resulting from the 
presence of the threads; but should such occur, it is hardly neces- 
sary to say that the threads should be removed. The part should 
be covered with some form of dressing or poultice, to protect it 
against injury. The strong acid above alluded to has also been 
employed by Mr. Lawrence in St. Bartholomew's Hospital. 
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It would be needless to enter into the detail of the numerous 
remedies for erectile tumors that have been resorted to by surgeons 
of the last and present century, most of them being either in- 
efficient, or in other respects objectionable. The following, how- 
ever, may be referred to rather for the purpose of warning the reader 
against their employment. Extirpation, unless wide of the disease, 
is necessarily attended with copious hemorrhage, and its objection is 
obvious. Tying the arteries supplying it is next to impossible, and 
were it possible, would probably prove inadequate to the purpose. 
Pressure, injections of stimulating liquids, and breaking down the 
structure by means of a needle, prove equally inefficient, although 
each of these means is occasionally successful. Tying the tumor 
by means of a ligature applied around the base. — This mode of 
treatment is painful, and is productive of a deep cicatrix. It is, 
however, an efficient remedy when the tumor can be so insulated 
as to justify the resort to it. The difficulty of insulation is often 
remedied by the introduction of a needle through the base of the 
tumor, armed with a double thread. Each thread is to be carried 
round the corresponding half of the tumor, and tied very tightly. 
When these tumors are situated on an exposed part of the body, 
it is especially important that that remedy should be selected 
which is least likely to leave behind it a permanent and unsightly 
cicatrix. 
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CHAPTER VII. 
VENESECTION AND ARTERIOTOMY. 



VENESECTION. RELATIVE ANATOMY OF PARTS AT THE BEND OF THE ARM. 

— OPERATION OF VENESECTION. — THROMBUS. — LESS RARELY THAN 
FORMERLY RESORTED TO. — LOCAL CONSEQUENCES. ARTERIOTOMY. 

This operation is most commonly performed on one of the veins 
at the bend of the elbow,* sometimes on the external jugular, and 

Fig. 48. 




Front of right elbow. 

occasionally, though very rarely, on other veins. In order to obtain 
an ample current of blood, it is necessary to compress the vein be- 

* If no particular locality be mentioned, the bend of the elbow is always 
understood. 
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tween the opening and the heart ; the return of blood being thus 
arrested, the vessel becomes distended, and when punctured the blood 
escapes in a sufficiently large stream. In performing this operation 
at the bend of the elbow, we have usually the choice of three or four 
veins, the basilic, median basilic, cephalic, and median cephalic (see 
plate); the number, size, and position of the veins, however, vary 
greatly. Either the median basilic or median cephalic is usually 
selected; the former is generally the larger of the two, but it lies 
upon the brachial artery, or rather crosses it at a very acute angle, 
and is separated from it only by a thin layer of fascia, which passes 
off from the tendon of the biceps muscle ; moreover, one or more 
branches of the internal cutaneous nerve cross over it. The median 
cephalic, although smaller, is free from these objections, the cuta- 
neous nerves passing beneath it. But, if the operation be performed 
with care, the artery may be easily avoided ; there is no excuse for 
wounding it. The young student may avoid all risk by selecting the 
other vein, which will generally be found to answer the purpose. 

"We are generally recommended, if possible, to avoid the selection 
of a vein on which the operation has been already performed. I 
doubt much if this advice be given on sufficiently valid grounds. 

But the arteries also are subject to variety, and we must ascertain 
by the pulsation that no irregular branch lies underneath. A piece 
of tape or riband, about a yard and a half in length, and at least an 
inch broad, is secured round the arm, about three inches above the 
elbow ; it is applied sufficiently tightly to arrest the circulation in 
the superficial veins, but not tight enough to interrupt the passage 
of the blood through the artery ; this point is ascertained by feeling 
the pulse at the wrist. The patient is then directed to close his 
hand ; by putting the muscles into action, the blood is thrown into 
the superficial vessels ; or he may at the same time support the arm 
by grasping the border of the operator's coat : a broom handle was 
formerly employed for this purpose. The arm being extended at 
right angles from the body, the front surface is turned forwards : it 
is much better to do this before the puncture is made, so that the 
position of the arm may not require alteration afterwards, for it 
often happens, as the result of a slight twist in the arm, that the 
apertures in the skin and vein no longer correspond, and the flow of 
blood is thus more or less prevented. 

A third person being prepared with the vessel to receive the blood, 
the surgeon holding the lancet with the blade at right angles to the 
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handle, between the thumb and forefinger of the right hand, (for the 
right arm, and vice versa,) places the thumb of the left hand upon 
the vein, just below the spot where he intends to open it ; this fixes 
the vein, and prevents it rolling from under the lancet, which it is 
otherwise very prone to do, when quite superficial. The escape of 
blood is moreover controlled, should the vessel be inconveniently 
placed for its reception. He presses the lancet by a sliding move- 
ment into the vein, and by then raising the point he makes the 
instrument cut its way out, by describing the segment of a circle. 

The vein should not be opened in the exact direction of its long 
axis, but rather obliquely; by which means the edges of the wound 
will separate more freely. A sufficient quantity of blood having 
been allowed to escape, the surgeon arrests the current by placing 
his thumb upon the vessel below the wound, and he immediately 
loosens the bandage. A small thick pad of folded lint, about an 
inch square, is then placed upon the wound, care being taken to 
bring the edges in close contact, and it is then secured by the ban- 
dage applied in the form of the figure 8, the ends being made to 
cross upon the pad. The patient should be directed to keep the 
arm quiet at first. The bandage may be removed in about thirty- 
six hours. 

In very fat subjects, particularly in women, the superficial veins 
are sometimes not visible ; friction with the palm of the hand along 
the surface of the forearm will often assist in rendering them more 
prominent ; immersion of the arm in warm water is rarely employed, 
but the plan may be tried, if the necessity for venesection be urgent. 
As a last resource, one of the veins on the back of the hand may be 
opened. When the aperture in the skin is very small, or the posi- 
tion of the arm is changed, the flow of blood is often impeded, and 
it is liable to become infiltrated into the cellular tissue around, 
forming a soft bluish tumor, called a thrombus. The best course to 
adopt is to untie the bandage, and at once bind up the arm ; opening 
a vein in the other arm if necessary. All attempts to restore the 
flow of blood by introducing the lancet generally fail, and so long as 
the bandage remains, the tumor increases. A portion of fat will 
sometimes plug up the external orifice, which should be removed. 
Great difficulty is occasionally experienced in obtaining the blood 
in a sufficient stream ; it will sometimes escape over the arm, trick- 
ling from it into the basin. A plan sometimes adopted for making 
the blood flow more freely is to put in action the muscles of the 
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arm, by directing the patient to close and open the hand. Although 
the opening into the vein be free, direct, and of sufficient size, and 
the bandage be properly applied, the blood is not propelled onwards 
with sufficient force, and symptoms of approaching syncope usually 
soon become manifest. 

We regulate the size of the opening according to circumstances : 
sometimes it is desirable to produce an impression on the system at 
the expense of as little blood as possible, and we then draw it in a 
full stream. At other times it becomes necessary to remove a larger 
quantity, and we then endeavor to prevent syncope (which necessa- 
rily checks the current) by abstracting it more gradually. But it is 
always very desirable to bleed the patient either in the standing or 
sitting posture, avoiding the recumbent position, if possible. The 
occurrence of syncope during recumbency may create considerable 
difficulty. 

This operation is now very much less frequently resorted to than 
formerly, but the excuse for this practice is unhappily still very 
abundant. I think we may form a very good idea of the manual 
skill of a surgeon, by observing him perform this simple, common 
operation. There is generally no excuse for soiling the dress or 
bed-clothes ; even the contact of blood with the arm may be avoided ; 
and if the bandage become stained, a fresh one should be employed 
for binding up the arm. 

Venesection is seldom followed by any ill consequences ; but 
among other results may be enumerated inflammation of the integu- 
ments, or subjacent cellular tissue, terminating in abscess, phlebitis, 
inflammation of the fascia, inflammation of the absorbents, and 
neuralgia from a wound of one of the branches of the cutaneous 
nerves. 

The external jugular vein is now much less frequently opened 
than formerly. Children are generally the subjects of this operation, 
the veins at the bend of the elbow being less convenient. The open- 
ing is made in that portion of the vein which lies upon the sterno- 
mastoid muscle, it being here less likely to roll from under the lancet. 
We open the vein in a direction across the fibres of the platysma 
myoides, i. e. in the direction of the sterno-mastoid muscle. I be- 
lieve more importance has been attached to this law than it really 
deserves ; indeed, some surgeons (as the late Mr. Cooper*) recom- 

* " Surgical Dictionary," Article Venesection. 
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mend the incision to be made in the direction of the fibres. The 
vein is previously compressed above the clavicle with the thumb, 
■which pressure is on no account to be relaxed till the wound is 
closed ; this is effected by a pad of lint and strips of plaster. The 
danger of admitting air in a vein is now well understood ; and the 
surgeon would be highly culpable who neglected the exercise of 
every precaution to guard against this very serious accident. 

ARTERIOTOMY. 

This operation is usually performed on the temporal artery, the 
anterior branch being generally selected ; but if that and the poste- 
rior be too small for the purpose, the trunk may be opened. The 
vessel is rendered steady by the thumb and forefinger, one being 
placed above, and the other below the spot to be punctured. The 
artery is divided obliquely to the extent of half its circumference ; 
there is no necessity for making a preliminary incision. When suffi- 
cient blood has been drawn, it is best to complete the division of the 
artery ; future ill consequences are thus in a great measure prevented. 
A firm pad is placed upon the wound, and retained by a bandage 
applied tightly round the head. The " nodose" bandage is sometimes 
employed ; — a common bandage, about four yards long and an inch 
and a half wide, is rolled up into two heads of unequal size ; — the 
intermediate portion is applied over the pad on the artery, and the 
tw T o heads are carried horizontally round, one before and the other 
behind, to the opposite temple, where they are crossed and brought 
round to the starting-point. They are then half turned or twisted 
on one another, and carried one over the head and the other under 
the chin to the opposite side ; here they cross, and are continued 
onwards in the same course to the point of departure. These 
manoeuvres being repeated two or three times, the long head is ap- 
plied circularly and the whole is fixed. The portion extending 
under the chin is often very inconvenient. The circular bandage is 
generally preferable. Pressure should be employed for six or seven 
days. If it happen that hemorrhage is not restrained by these 
means, and that a false aneurism forms, the vessel must be tied above 
and below the wound. 
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CHAPTER VIII. 
ON VARICOSE VEINS. 

OCCASIONAL EXTENT OF THE DISEASE. — VARIETIES OF TREATMENT. — 
TREATMENT BY ESCHARS. 

The venous system of the body and more especially the veins of 
the extremities are liable to swell, to elongate, to become thickened, 
and to assume a remarkable degree of contortion ; the blood coagu- 
lates within them, and by this means one or more veins may become 
obliterated. In this condition they are called varicose. The vena 
saphena is the especial seat of this disease, and not infrequently 
the veins of the spermatic cord are affected, constituting the variety 
known under the name of varicocele. Occasionally we find the 
superficial cutaneous system of the whole body involved. The pain 
and sense of swelling, the occasional oedema of the extremity, that 
so frequently attend a varicose condition of the veins of the lower 
extremity, render the resort to some positive treatment necessary 
for the comfort, as well as for the utility of the subject of them, 
and various have been the means resorted to by surgeons for their 
permanent cure. These veins are liable to rupture, and very copious 
hemorrhage follows. Temporary relief from this liability and con- 
sequent ulceration is afforded by pressure, but the application of 
pressure is irksome and tedious ; it must be frequently readjusted, a 
large proportion of the force is lost by its adaptation to a part of 
the surface that does not require it, and its efficacy is, after all, 
uncertain and very transient, notwithstanding all the care bestowed 
on its application. 

It must be acknowledged that a permanent cure of a case of 
extensive varicose veins is a great desideratum, and various have 
been the efforts made to accomplish it. This necessity was felt as 
far back as the time of Galen, who employed powerful cautery for 
their removal. Sir E. Home experimented a good deal in his en- 
deavor to cure them, by means of a ligature placed around the 
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saphena vein, both above and below the knee-joint. But this 
practice, carried into the other hospitals of the metropolis, proved 
fatal to a great number of patients, and was at length abolished. 

Within the last thirty years those veins that were especially the 
seat of varix in the leg have been divided across by the knife, and 
the coagula have been removed from the interior of the vein. Sir 
B. Brodie adopted the expedient of passing a fine scalpel across the 
vein underneath the skin, and dividing the vein with as little injury 
to the integument covering it as possible. But under all circum- 
stances in which the vessel was cut, even the subcutaneous operation 
of Sir B. Brodie was unattended by success. Many cases of death 
followed the operation of Sir E. Home, while the partial obliteration 
of the disease under the improved operation did not appear to com- 
mand by any means universal success. The liability of these veins, 
when divided, to assume an inflammatory condition, and to convey 
its influence to the constitution, giving rise to symptoms of a severe 
form of typhoid fever, which often proved fatal under the most 
skillful management, has attached some degree of danger to any 
operation adopted for the cure of varix, which requires the vessel to 
be divided or laid open. But no danger attaches to the destruction 
of the saphena and its branches by means of escharotics, which may 
be employed in the form of caustic issues, with all confidence, for 
the removal of varicose veins of the leg. Having tested this practice 
for many years, and adopted it largely in the out-patient ward of 
St. Bartholomew's Hospital, and also repeatedly in private practice, 
I can unhesitatingly say that the treatment is both efficient and 
safe. In one or two cases the disease of the veins has partially 
returned at the expiration of three years, or rather a new disease has 
sprung up in the neighborhood ; but, generally speaking, the relief 
has been permanent, while, with regard to the question of safety, I 
have never known an example of pain or inflammation, or indeed the 
least indication of injury done to the venous system, beyond the 
locality destroyed. The efficiency of this treatment is, I conceive, 
due not to the destruction of the trunk of the vein merely, but to 
the safe application of the agent employed to any and every part in 
which diseased veins congregate. 

In looking to the class of persons affected with this disease, we 
find them, almost invariably, the subject of debility ; the heart beats 
feebly, the circulation is torpid, the extremities are cold ; there is a 
tendency to a greater than ordinary remora in the venous currents, 
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and this condition, so liable to the formation of varices in the lower 
extremity, is highly favorable to the production of the low typhoid 
fever, which accompanies inflammation of the veins. Before any 
local treatment be adopted, an attempt should be made to improve 
this state of constitution, and to promote a greater degree of vigor 
in the circulation. Had this principle been carried out in cases of 
division of the veins, it is very doubtful whether the consequences 
that have too frequently followed this apparently trivial operation 
would not have been averted. 

The agent I have employed is that of powdered lime and caustic 
potash, mixed in the proportion of about three of the lime to two of 
potash, but the potash must be good and fresh. These powders are 
mixed and made into a paste, by the addition of spirits of wine, at 
the moment of its application. 

Any number of eschars may be made on the diseased veins ; I 
have made as many as nine on one leg at a time, selecting for their 
application the most prominent parts of the disease upon which the 
eschar is to be made. The size of these eschars, regulated by that 
of the aperture made in three or four layers of good adhesive 
plaster, is of great moment. They cannot well be made too small. 
I formerly cut an opening of the size of a shilling, but this involved 
the surrounding skin beyond the margin of the vein, and an ulcer 
of unnecessary magnitude followed, that was difficult to heal ; for in 
all these cases, consequent on the peculiarity of constitution I have 
alluded to, the healing action is exceedingly slow. Those that I 
now employ are less than a fourth part of that size, sometimes but 
little larger than the diameter of a split pea, the number of which 
may be regulated by the extent and complication of the disease. 
The smallest size is sufficient at once to obliterate the vein. What- 
ever number be made, the entire operation should be completed at 
once. The region of the ankle may require two, three, or more, 
placed over the early branches of the vein. One or two may be 
applied on the trunk of the vein up the calf, and others below the 
knee. I have made these eschars also above the knee, but not fre- 
quently ; not because there is any danger attending it, but because 
the diseased condition of the vein does not appear to require it. 
When the, places for the application of the caustic have been se- 
lected, and the plasters firmly fixed, the ingredients of the paste 
should be mixed and pasted on the aperture within them. A piece 
of plaster should be laid over each quantity, and the whole may be 
19 
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removed in from twenty minutes to half an hour. It will then 
be found that the veins are obliterated ; in fact, they have disap- 
peared. Rest in the horizontal posture is desirable, but not essen- 
tial. In the course of a week or ten days, in a moderately vigorous 
circulation, the eschars will separate, and the process of healing 
should then be vigorously pushed, by the aid of bark, wine, good diet, 
and the local application of adhesive plaster, and stimulants if 
necessary. Occasionally, the ulcers heal very torpidly, and may 
occupy many weeks. 

Fig. 49. 
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CHAPTER IX. 
ON AMPUTATIONS. 

INFREQUENT RESORT TO AMPUTATION A TEST OF SURGICAL SUPERI- 
ORITY. — DISEASE AND INJURY. — DISEASES OF JOINTS. — INCISIONS INTO 
JOINTS. — GANGRENE. — MALIGNANT DISEASE. — HEMORRHAGE. — NE- 
CROSIS. — OBSTINATE ULCERS. — COMPOUND FRACTURES. — NO STAND- 
ARD OF NECESSITY. — IMMEDIATE AMPUTATIONS. — PROSTRATION OF 
NERVOUS SYSTEM. — PROSTRATION FROM LOSS OF BLOOD. — REACTION. 
— AMPUTATIONS ABOVE AND BELOW KNEE. — VARIETIES OF AMPUTA- 
TION. — DOUBLE FLAP. — CIRCULAR. — COMPOUND. STUMPS. — DRESS- 
ING OF STUMPS. TOURNIQUET. — COMMON INSTRUMENT. — OBJECTIONS 

TO. — IMPROVED INSTRUMENT. — SPECIAL AMPUTATIONS. 

The term amputation in surgical language is usually applied to 
express the separation of any portion, or the whole of an extremity 
from the remainder of the body. We also speak, not incorrectly, of 
amputation of the penis or mammary gland. Amputation is the 
last resource of the surgeon, at once the shelter and the confession 
of the incompetency of surgical art. The knowledge and the skill of 
the surgeon fail to cure a disease, and he is reduced to the necessity 
of removing the entire portion of the body of which it forms a part. 
If such a disease prove incurable in his hands, he is justified, in 
obedience to an imperative law of nature, which dictates the desire 
of prolonged life, in removing it, with a view to preserve the muti- 
lated relic. Strange is it that this power of mutilating the human 
form — of incapacitating the individual for a large number of the 
duties of life, and of estranging him from former occupations, which 
in some form or other alienates him from the society, from the 
amusement, at least from the pursuits of his fellow-men — should be 
classed among the most triumphant deeds of the operating surgeon, 
while it practically illustrates, at the expense of his patient, the 
poverty and the incompetency of his art. There is no operation in 
the whole range of surgery compared to that of amputation, that 
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should claim the previous exercise of an. equal amount of skill, of 
patience, or the decision on which demands so large an amount of 
conscientiousness. The most experienced are yet but students. As 
years roll on, crises of improvement occur in our history, which 
teach us that the advanced knowledge of this year would have ren- 
dered unnecessary the operation of the last. Within my own recol- 
lection, the operating theatre of St. Bartholomew's Hospital was 
the scene of weekly mutilations of the frame by the knife, while, at 
the present day, a little more than a quarter of a century, such 
operations are reduced to less than half of their former number. 
Whence this improved and improving condition of the pauper occu- 
pants of this single hospital ? In the advance of scientific know- 
ledge — in the increased power of contending against disease— in a 
fuller reliance on nature's power and disposition to cure it; — in other 
words, in a higher classed surgery ; and, I may add, in an advanced 
sympathy with the sufferings of humanity, and not the least in this 
category, in the newly-acquired rank of a curative surgery, which 
has all but exploded the false eclat incidental to the functions of the 
operating surgeon, recklessly resorted to on all occasions having a 
show of reason. The most discreditable operation in surgery is an 
amputation. It might almost be expected that dexterity in its per- 
formance implies a frequent, and if so, an unnecessary resort to it. 
The important fact should be ever kept in mind, that there is no 
uniform standard of curative power ; a limb that is amputated in one 
institution is preserved in another. Experience in the treatment 
of disease, greater care, a patient watchfulness, a high-minded 
humanity, which identifies the sufferings of others with our own, 
these are the resources of the first-rate surgeon, and the safeguard 
of the patient. How often do we lose sight of the necessity of an 
amputation in the dexterity of its performance, and forget the suf- 
fering and deprivation of the patient in our admiration of the mani- 
pulative skill of the operator ! A decision on the question of ampu- 
tation of a limb in a large number of examples demands the exercise 
of the very highest resources of surgical skill, and there needs to us 
no better evidence of the high standard of surgical superiority in 
any institution than the infrequency of the resort to amputation. 

The operation of amputation is resorted to both in the case of 
injury and of disease, and in both, the removal of the limb is at the 
present day comparatively rare. The resources of an improved art 
are successfully applied to the treatment of disease, while wc are 
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taught by experience and by reason to place a fuller reliance on 
nature for the cure of injury. 

Let us hope that we have not reached the final goal of our im- 
provement, but that we rather extend our confidence yet further in 
the resources of nature, trusting that the advancing knowledge of 
the present enlightened age may yet tell profitably for the unfortu- 
nate victims of diseases hitherto deemed incurable, and limit our 
resort to an operation, the frequency of which has ever stamped the 
records of barbaric surgery, and which yet exists as the opprobrium 
of our art. Let us not forget that the aim of surgery is to preserve, 
and not to destroy ; and that more real superiority is exhibited in 
the successful application of skill that retains a limb, than in the 
dexterity, however great, with which it is severed from the rest of 
the body. 

In order to justify an amputation, whether of a part or of the 
whole of a limb, the question of recovery by other means must be 
placed beyond all doubt. Every resource compatible with the 
means of the patient should have been exhausted. Should any 
doubt exist in the mind of the surgeon, the patient should receive 
the benefit of that doubt, and a consultation with one or more emi- 
nent surgeons of the neighborhood be held, and in the case of the 
proposed removal of a limb, the necessity of this final crisis should 
be clearly established. Then, and not till then, should amputation 
be resorted to. Presuming that every expedient that skill can sug- 
gest has been adopted, and without success, the amputation may be 
performed. 

It is not intended, however, in any remarks that have been made 
above, to underrate the importance of this necessary operation, to 
which thousands are indebted for a prolonged life of active utility 
to their fellow-creatures, or to undervalue the dexterity of its per- 
formance ; and so long as these pretensions to a superior merit follow 
in their legitimate position the higher attributes which should ever 
attach to curative power, they may be unhesitatingly acknowledged 
to be not only valuable, but to be indispensable to the reputation of a 
first-rate surgeon. 

Amputations are requisite to preserve life from the consequences 
both of disease and injury. Any disease that is incurable, and the 
presence of which in the system is a source of such evil or discom- 
fort, or pain, as to render the loss of the limb desirable to the pa- 
tient, fully justifies the operation. It is important, however, to 
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distinguish between the warrant of a necessity emanating from <phy. 
sical, and that from moral causes. The latter, known under the 
term amputations of expediency — in the French school, amputations 
de complaisance — are justly regarded with an eye of doubt and sus- 
picion, and to be undertaken with much hesitation. (See Introduc- 
tory Chapter.) 

Under examples of disease, we resort to amputations of a limb in 
cases of incurable disorganizations of joints, in gangrene of the ex- 
tremity, in malignant growths or tumors, in copious hemorrhage, 
the source of which cannot be discovered, in extensive necrosis of 
bone in a constitution reduced to a state of great weakness, and occa- 
sionally in incurable diseases of the skin. In fact, it is resorted to 
in any form of disease of the extremity, which, being either very 
difficult or impossible to cure, draws so largely on the circulating, 
and hence on the nervous system, as to endanger the present or 
future health of the person affected. 

In examples of injury from violence, we resort to amputations in 
severe compound fractures, in greatly comminuted fractures, in 
which the limb has been crushed under the . application of a heavy 
weight, and in extreme cases of irreducible dislocation : and, lastly, 
we amputate in distortions, comprising operations of expediency. 

I propose to analyze these various forms of apparent warrant for 
amputation. First, with regard to the disease of a joint, the most 
important question that arises is that of its incurability. This fact 
must be clearly established by incontrovertible evidence. Every 
means and appliance that science and art can command should have 
been exhausted, without permanent benefit to the affected joint. 
The judicious resort to absolute rest, local depletion, proportioned 
in quantity to the strength of the person, counter-irritation in its 
various forms, local vapor baths, must have failed to mitigate the 
evil. Disease has so far triumphed, the joint is destroyed, suppu- 
ration has been established within its cavity, the ligaments have 
separated from the bone, the cartilage is partially or wholly ab- 
sorbed, and the ends of the bone palpably grate against each other. 
Is this condition of the joint a warrant for amputation, without 
further reliance on the resources of nature? Certainly not ; joints 
are especially sensitive to the consequences of injury or violence, so 
long as they possess and can exercise the prerogative of health. 
The joint destroyed by the absorption of its cartilage, and the sepa- 
ration of its ligaments, no longer possesses such powers, and though 
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lost forever as a movable articulation, may retain a useful existence 
as an immovable one. Its peculiar susceptibility being exhausted, 
which in health renders the exposure of its cavity at all times dan- 
gerous, the cavity, distended with puriform or whey-like fluid, should 
be opened by a free incision into it, and the contents evacuated. 
Tractability of the diseased actions will often follow this compara- 
tively simple expedient, and the limb be saved. I have done this 
operation on sundry occasions with great advantage, if it be deemed 
advantageous to save a limb that would otherwise have been re- 
moved. 

In the year 1838, the leg of a young woman was about to undergo 
amputation, on account of a disease of the knee-joint of many 
months' duration. She had suffered a good deal of pain while the 
diseased actions were going on in the joint, and no doubt was enter- 
tained that the cartilage was destroyed. Obscure fluctuation was 
felt on each side of the patella. I requested permission to take 
charge of the case, and passed a lancet into the joint on the inner 
side of the patella, through which about an ounce of whey-like fluid 
escaped, greatly to her relief from suffering. Within a week I made 
a second opening with the same result, and this I repeated six or 
seven times. All pain then subsided, anchylosis followed, and the 
girl left the hospital at the expiration of three months, with a stiff 
knee, but with a useful limb. The same result followed this treat- 
ment, in the case of a man I attended with Mr. Lobb, of Aldersgate 
Street, whose knee had been previously condemned to amputation. 

Mr. Gay has also adopted this practice with considerable success 
in several joints, in the knee, the ankle, and the elbow. All these 
cases consisted in a diseased condition of the synovial membrane, 
with abscess, such as, indeed, would formerly have appeared to jus- 
tify the question of amputation. In each case large incisions were 
made into the joint with perfect success, and anchylosis was the 
result. 

Matter penned up within a joint is a source of great irritation at 
all times, and although its presence would, perhaps, hardly justify 
the indiscriminate resort to puncture — for I am by no means con- 
vinced that the process of recent suppuration is incompatible with 
perfect recovery of the articulation — yet in the last stage of disease 
in which the joint is thoroughly disorganized, there can be no valid 
objection to the adoption of this treatment, for it is obvious that no 
harm can accrue to the structure of a joint, an incision into which 
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would be in no greater degree injurious than in any other region of 
the body. I believe that a free incision may be often made with 
advantage, even when matter is not penned up. The size of the 
incision into the cavity of the joint should depend on the more or 
less advanced condition of the disease. In early suppuration, espe- 
cially if the result of accident, or consequent on the removal of loose 
cartilages, of which I have seen several recent examples, a moderate 
sized opening would suffice. 

Grating of the opposite surfaces of a joint is often urged as an 
excuse for removing it by amputation. But the destruction of the 
cartilages, although one stage in the diseased actions, advancing 
towards disorganization, is equally to be regarded as a condition 
essential to recovery by anchylosis, and if taken by itself forms no 
justification at all for removal, to say nothing of the possibility of 
the subsequent investment over the surfaces of the bone of ivory 
deposit, as it is called. 

In recommending the frequent adoption of this practice prior to 
amputation for diseased joints, I am aware that I may be met 
by objections founded on the prevalent opinion that the strumous 
affection of joints, to which the term white-swelling is absurdly 
applied (in deference to an antiquated pathology), is insusceptible 
of the adhesive action we here term anchylosis. But I am ac- 
quainted with no evidence that warrants this conclusion, supposing 
pains be taken to remove all sources of local irritation, and to invi- 
gorate the system; though I do not pretend to say that such cases 
give equal promise of success Avith the former. I have unbounded 
faith in nature's own resources, and in her good will, to remedy the 
ill consequences of disease ; and I have no doubt that, under cir- 
cumstances not unfavorable, a sufficiently strong union by anchy- 
losis, or by a fibrous substitute, would reward the surgeon for his 
experiment. 

With these considerations before us, I may venture to conclude 
that the amputation of a limb for disease of a joint ought to be 
deemed a rare operation ; and more especially when disorganiza- 
tion has resulted from synovial disease. 

Secondly. In the case of gangrene of a limb amputation is occa- 
sionally resorted to. In the dry gangrene of old age, the early 
resort to removal by the knife is contra-indicated by the experience 
of all good surgeons. The very nature of the disease precludes the 
hope of recovery from the operation, if performed during the period 
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of progressive advancement. Under these circumstances we have 
no alternative, but that of waiting the gradual separation of the 
dead parts, and then sawing through the bone, and making the best 
stump compatible with the difficulties of the case. Should, how- 
ever, the diseased actions subside, and give place to a regenerated 
power in the circulating system of the extremity, indicated by a 
positive separation of the dead from the living parts, and by the 
presence of healthy granulations, there can be no objection to the 
resort to amputation. These objections to the operation do not, of 
course, apply to that form of gangrene resulting from traumatic 
causes, in which all the structures of the limb are involved, and in 
which the circulation is vigorous, and competent to the adhesive 
process. 

Thirdly. The same remarks may be made in cases of malignant 
disease ; in many forms and localities of which, with such tenacity 
do they cling to a system once invaded, that a question might be 
raised as to their expediency, especially if evidence be found on in- 
quiry of the existence of disease about the trunk. Unless the dis- 
ease be entirely insulated by amputation at a distance above it, and 
often if apparently insulated, the operation will prove futile. The dis- 
covery of chloroform is perhaps its best justification. 

Fourthly. Copious hemorrhage, the sources of which cannot be 
discovered. This description of injury was formerly the fruitful 
source of amputations of a limb, which has happily been rendered a 
rare occurrence, consequent on a more intimate acquaintance with 
the relative anatomy of the arterial system. Modern surgery pre- 
sents so many resources, even beyond that of tying the wounded 
vessel itself, that the highest discredit would attach to any surgeon, 
at all familiar with the use of the knife, who should resort to the 
removal of a limb, before he had explored and examined every pos- 
sible source of hemorrhage. Still we cannot contend against the 
evil consequences of the irregular distribution of vessels ; and should 
hemorrhage continue in such a case, after the main artery of the 
limb were tied as closely as possible to the seat of injury, and in 
spite of pressure and position, then, undoubtedly, we may be justified 
in resorting to amputation. 

Fifthly. Extensive necrosis of bone, in a greatly weakened con- 
stitution. It is not easy to imagine a case of necrosis at the present 
day that would justify the amputation of a limb ; because, if a patient 
be so greatly reduced to a condition of weakness as to preclude the 
direct removal of the dead bone, a fortiori, he cannot be in a con- 
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dition to justify amputation. The resort to amputation in cases of 
disease of the bones has become still more rare since the introduc- 
tion of chloroform, which has exercised a most beneficial influence 
over the treatment of this and all similar diseases. Patients for- 
merly lay in our public hospitals for six or nine months, or longer, 
for the purpose of undergoing the process of removal of the dead 
bone by internal agency, who now, under the influence of that 
valuable agent, are brought at once to the operating theatre. In 
the course of last summer, I removed a considerable piece of the tibia 
from a patient in St. Bartholomew's Hospital, who, I believe, prior 
to the introduction of chloroform, would have occupied a bed for 
many months, before he could hope to have been in a condition to 
have resumed his occupation. 

Sixthly. Ulcerations of the skin, under circumstances of peculiar 
obstinacy, have occasionally appeared to warrant the recourse to the 
amputating knife. In such cases it would, I conceive, be more con- 
sistent with scientific surgery to destroy the whole surface by escha- 
rotics, or even by the actual cautery if necessary, than to amputate 
the affected limb : better to expose the muscles to the chance of their 
consequent destruction, were that necessary, than to remove the dis- 
ease by amputation. 

Seventhly. Perhaps the most frequent warrant for the amputation 
of a limb is that of severe compound fracture or other form of local 
injury, by which its structure is so extensively torn or destroyed, or 
likely to be destroyed, in the necessary consequences of the injury, 
as to point to the great probability that the constitutional powers of 
the individual will fail in the contest, and death result. Under such 
circumstances we take off a limb. Unhappily, however, we possess 
no certain gauge for vital power, and we can arrive at no certain 
knowledge of the full extent of the injury done. Yet it must be 
allowed that limbs are preserved at the present day, under frightful 
injuries that would have been formerly amputated without a mo- 
ment's hesitation. It would be needless to attempt a general rule, 
unless we could obtain a perfect knowledge of the extent of the 
injury; and this is often impossible. Scarcely any amount or form 
of fractured bone alone would justify the immediate resort to the 
knife, if taken singly, even supposing the bone fractured extensively 
into a large joint, for in such a case, although anchylosis of the joint 
would probably occur, it would prove a lesser evil than that of am- 
putation. Superadded to a compound or comminuted fracture of 
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bone, the injury may be rendered yet more serious by extensive 
laceration of the muscles. In considering this latter condition, 
much will depend on the kind of laceration ; whether the muscles 
are merely cut asunder, or whether contused and torn, and whether 
this injury involves a few only, or the majority of the muscles of the 
limb. Again, we must examine with great care the condition of the 
vessels. Is the main trunk whole, we might ask, in the supposed 
case of fracture of the thigh? or in that of the leg, is the posterior 
tibial artery torn? This artery may generally be felt by careful 
examination behind the malleolus internus. Is the anterior tibial 
involved? The dorsal artery of the foot, is generally perceptible. 
Is the limb colder than its fellow? Is the temperature considerably 
lower than the rest of the body? If so, probably one or more arte- 
ries are divided. What is the condition of the nerves? Does sensi- 
bility extend to the toes? If not, probably the nerve is divided 
also. Under such circumstances we may obtain a better ground for 
forming a judgment on the issue, by making slight extension of the 
limb, and by replacing its lacerated structures in some approach to 
their natural relations. If the evidence of the integrity of both 
artery and nerve yet fail, and the sinking temperature of the limb, 
and the loss of sensibility, continue or increase, we have no alterna- 
tive but amputation. 

The course adopted by different practitioners depends not on any 
fixed and recognized data, but on the results of general observation, 
on the greater or less confidence reposed by the surgeon in nature's 
curative powers, and something, it must be confessed, on his appre- 
ciation of the value due to the integrity of the unmutilated body. 

Human nature is never without its weakness. The judge upon 
the bench has his prejudices and his leanings, for human judgment 
can never become perfect; and so it must happen in the balance to 
be weighed by the surgeon between retention and amputation of a 
limb, that some grain of self may be involved. This weakness is 
not discreditable to the individual, but to the species. The eclat of 
an operation ; the natural and commendable desire to do great deeds ; 
the desire to avail ourselves of the opportunity of instruction to 
others; or the still more commendable motive of insuring recovery, 
by a hasty sacrifice of the integrity of the frame; these, and vari- 
ous other agents, are unconsciously interwoven in the decision of the 
surgeon, as to his conduct and management of the case. If against 
such influences as these, a higher standard of professional superiority 
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were established as our guide, based on the soundest physiology, and 
a yet sterner view of the moral responsibility of our decision ; if it 
should ever become the boast of our profession, not that we had 
amputated so many limbs, but that we had rescued so many from 
the knife, then I cannot but express my conviction that the resort 
to this operation would be yet more rare than it is even in the pre- 
sent era of enlightened surgery. 

If a doubt exist in the mind of the surgeon on the necessity of 
immediate amputation, there is less objection to giving the patient 
the chance of recovery, by postponing the operation, especially in 
cases of injury that admit of subsequent amputation below knee, 
than in subjecting him to the consequences of unnecessary mutila- 
tion. Death is a comparatively infrequent consequence of amputa- 
tion below the knee ; while to any ordinary mechanic, the loss of a 
leg is as fatal to his future employment as that of a portion of the thigh 
in addition. Mr. Abernethy entertained a strong objection to ampu- 
tation for compound fracture in the neighborhood of the ankle-joint. 
Possessing a greater than the average confidence of the profession in 
nature's power and good will to cure it, Mr. Abernethy showed his 
superiority, not in his own greater curative power, but in his more 
profound insight into, and reliance upon that of nature. 

Much has been said about the necessity of immediate amputation 
after compound fracture, &c. The argument for this necessity is 
founded on the evil of a second shock to the system. But this prin- 
ciple, although good in the abstract, is often greatly misapplied, and 
as often violated, even by what we call immediate amputation. The 
principle originated from the surgical practice of the battle-field, in 
which a wounded soldier is brought from the ranks and placed under 
the hands of the surgeon, either immediately or within a short in- 
terval of the occurrence of the wound. But the case is different 
both in private and in hospital practice, in which some hours from 
the period of the accident may elapse before the arrival of the sur- 
geon ; and I am inclined to believe that, for the most part, the con- 
dition of a person with severe compound fracture is favorable for 
amputation at the expiration of thirty-six or even forty-eight, as at 
the expiration of three or four. The principle itself is sound, if 
strictly obeyed ; but its rigid observance is incompatible with the 
ordinary duties and occupations of the surgeon, whether in private 
or in hospital practice ; and I consider that the postponement of all 
doubtful cases of severe injury to the issue of one or two days' ex- 
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periment is more consistent with the principles of a higher classed 
surgery, than the loose obedience to a law, which, however abstract- 
ly good, is incompatible with the necessary requisitions of profes- 
sional life. This argument obtains additional force from the fact 
that the error, if any, is committed on the side of humanity. 

With regard to the question of reaction after serious accidents, 
it appears to me that some error prevails in the professional mind. 
We do not sufficiently distinguish between the consequences of 
violence done to the circulating, and that to the nervous system. A 
man receives a severe blow on the abdomen or elsewhere ; his nerv- 
ous system sustains the first effect of the shock ; his pulse sinks till 
it becomes almost imperceptible, but he has lost no blood. To 
amputate a limb which may have been fractured or crushed, or 
otherwise severely and hopelessly mutilated, in this condition of his 
system, is to hurry him on to his death. The cause is a shock which 
time can, and under favorable circumstances, will remedy. We 
give him stimulants, and his circulation rallies ; his physical powers 
revive, and in the course of one or more hours, we amputate, and 
with success. Contrast this case with that of a man reduced to an 
equal degree of prostration by loss of blood, consequent on severe 
compound fracture or mutilation of any kind. In such a case, how 
can we expect reaction to take place with the circulation reduced by 
a large diminution from its standard quantity ? 

If the degree of prostration be disproportionately great to the 
quantity of blood lost, then it is obvious that the nervous system is 
also involved ; and, under such circumstances, we may reasonably 
anticipate some attempt at reaction under stimuli, and we are jus- 
tified in postponing the operation for that purpose ; but if there 
exist good grounds for believing the hemorrhage to have been con- 
siderable, and it is always difficult to ascertain the quantity lost, 
we must attribute the prostration primarily to that cause, and resort 
to immediate amputation. The oozing of blood, in however small 
quantities, from the circulation of a person greatly reduced by pre- 
vious loss, is to be regarded as no unimportant addition to the evil 
already sustained ; and we shall watch in vain for any accession of 
vital power, so long as it continues. In a case, on the other hand, 
in which the bleeding has entirely ceased, it is easy to imagine that, 
although we cannot anticipate what is strictly denominated reaction, 
yet we may rally the power that yet remains by an occasional 
brief postponement of the operation, and by the employment of 
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stimuli ; but to wait for a rallying circulation, such as in other cir- 
cumstances would justify the resort to amputation, is to expose our 
patient to the increased probability of a fatal issue. The amount 
of blood lost may be generally guessed at by the effect of stimulants, 
the influence of which will suffice to obtain some reaction in a cir- 
culation reduced by the sudden loss of a smaller quantity, but which 
is inoperative to good, in cases in which the drain has been consi- 
derable, and continuous for some hours. 

Eighthly. We may be compelled to resort to amputation in 
extreme cases of irreducible dislocation, but to justify the appeal to 
the knife, every means should have been exhausted, both ordinary 
and extraordinary. The failure of the usual means of extension 
should only dictate the resort to unusual means ; we must sacrifice 
the joint for the sake of the limb, as we sacrifice the limb for the 
preservation of life. The joint should be carefully surveyed for the 
purpose of ascertaining the nature of the difficulty, and its precise 
locality. Anatomical knowledge of the joint is here invaluable. 
The cause of these difficulties in reduction usually depends on the 
displacement of some partly torn ligament or tendon distorted from 
its course during the accident, but far more generally on the former. 
Whatever be the obstructing agent, be it ligament, be it tendon, or 
be it muscle, it should be divided by means of a fine-bladed knife 
passed down to it. If necessary to this important object, the skin 
should be dissected off to an extent sufficient to expose the cause of 
obstruction ; but this, of course, is better avoided if possible. If 
this principle be fully carried out, if the surgeon resolve to sacrifice 
the joint or rather to risk the destruction of the joint as a movable 
articulation, amputation will be rarely resorted to in cases of irre- 
ducible dislocation. 

With regard to operations for distortion &c, or operations of 
expediency, as they are somewhat inappropriately called, I have 
only to remind the reader that they are so often followed by serious, 
and even dangerous results, as indeed are all large operations per- 
formed during a condition of the nervous system unprepared for 
the shock, that they should rarely, if ever, be recommended, and 
not always resorted to on importunity. ( Vide Introductory Chap- 
ter.) 

In cases of severe injury of the leg, or any other cause involving 
the lower extremity, it is a principle in surgery to amputate below the 
knee, if possible. This rule, which is so imperative as to give it the 
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character and importance of a law, is founded not so much on the 
necessity of preserving as large a portion of the body as possible, 
as upon the lesser danger of the latter operation. In the operation 
below the knee, the soft structures constitute a less proportion of 
the limb, and the bones the greater. The thigh is composed of 
large muscles, holding a more elevated position in the economy of 
the body, with both vessels and nerves equally important, any serious 
injury to which, the nervous system of a person would take more 
early cognizance of, than from a similar violence done to the leg 
below the knee. The chance of recovery, therefore, is considerably 
greater after amputation, below, than above the knee, however 
closely to the joint the latter operation be performed. Some inge- 
nuity may be occasionally required in obtaining a flap sufficiently 
large to cover the ends of the bones ; but if it cannot be obtained from 
one side of the limb, it may from the opposite ; or, indeed, a portion 
may possibly be obtained from each, that will prove sufficient when 
united by suture ; for even this proceeding, objectionable as it may 
appear, is a less evil than the excess of danger of an amputation 
above knee, over that below. 

Three forms of amputation of the shaft or body of a limb are 
practised by British surgeons. The first of these, and that perhaps 
most commonly adopted, is the circular amputation. The second 
consists of a double flap of the soft structures passing down to the 
bone ; the third is a modification of the two former, consisting of a 
flap of the integuments, and a circular division of the muscles. 

The circular amputation is, or ought to be, performed in the fol- 
lowing manner. The skin, if covered with fine hair, often found on 
all the extremities, should be shaved off; the tourniquet applied over 
the main artery of the limb ; the integuments should be drawn up, 
and held firmly by an assistant ; the surgeon, standing on the right 
side of the body, and steadying himself with his left hand on the 
limb, immediately above the part to be divided, and with a view also 
to enable his two hands to act in harmony, and obey the occasional 
and uncontrollable movements of the limb, should pass the knife 
around the ex-tremity to its upper surface, or beyond it, if possible, 
and commence his incision at the proximal end or heel of the knife, 
close to the handle, and carry it round the limb in an exact circle. 
Now, as the length of the blade is only one foot, or fourteen inches 
at most, and the circumference of the skin is, perhaps, sixteen or 
eighteen inches, the whole of this circle must be divided at one 
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sweep of the instrument, while drawn uninterruptedly onwards, 
from the heel to the point. This can only be effected by applying 
the blade uniformly throughout its entire length, and giving to every 
part of it an equal proportion of the work to be done. The force of 
pressure employed by the hand will depend on the resistance of the 
parts to be divided. This will be ascertained at once by the ope- 
rator. If the knife is exhausted before the circle be completed, it 
must be reversed, and the circle completed by dividing the remain- 
ing integument towards the operator. This first incision should 
reach the fascia covering the muscles, or nearly so; part of the 
circle may exceed that depth, part barely reach it. This is of little 
real importance. The integuments and fat varying in thickness in 
different regions of the body, and in different individuals, from less 
than a quarter to more than half an inch, are to be divided, 
and reflected upwards all around, to the full extent of the semi- 
diameter of the limb. They may be reflected to a yet greater ex- 
tent, in cases in which the fat is firm, and the integument and fat 
inflexible, or they will not readily adapt themselves to the surface 
of the bone, without more effort than is desirable. Being reflected 
upwards, they should be drawn and held firmly in this position by 
the assistant. This constitutes the entire of the first stage of the 
operation. The second stage consists in the entire division of the 
muscles, as high as possible, by a second circular sweep of the knife, 
which should separate them entirely down to the bone. This is 
effected partly by the employment of somewhat more force, and 
partly by address and dexterity. Care should be taken to prevent 
the muscles forming a fold by the general pressure of the knife before 
the cutting edge reaches it, or the incision of the muscles will be 
jagged in this part of the circle. The mass being large and even 
pendulous, the force required must be regulated by tact. The third 
stage of the operation consists in the separation of the bone or bones 
by the saw, a duty of some delicacy. The instrument, being applied 
to the bone at the extremity near the handle, and the short diameter 
of the blade held vertically to the bone, is to be drawn firmly and 
slowly to the point and vice versa, employing at edch stroke the 
whole length of the instrument, and considerable force of pressure. 
Durincr this part of the operation, the soft structures require the 
protection of a linen retractor, drawn up over them. By this action 
the femur, which is the firmest bone divided in amputation, may be 
separated in about six double movements of the saw. 
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The flap operation is performed either in the transverse, oblique, 
or vertical direction. It is applicable in amputation of the thigh or 
upper arm, and is occasionally resorted to in the forearm and leg, 
but under less advantageous circumstances. 

It is a suitable operation where the bone is single, and occupies 
the centre of the limb, or in which the substance presents a nearly- 
equal thickness all around. It is inapplicable when we have a 
double bone, because that part of the limb has no centre to aim at, 
and the proximity of one or other of the bones to the skin renders 
the future investment of that bone weak and imperfect, where it 
ought to be especially strong and thick. For this purpose a long 
pointed knife is used. This knife should be double-edged at the 
point only, the edge on the back extending to about the length of 
one inch along the blade. This double flap operation is applicable 
only to amputation of the thigh or upper arm with their single bone. 
The operator, grasping as large a portion of the soft parts of the 
limb as possible in his left hand, with which at the same time he fixes 
the limb, passes the knife through its centre down to the bone. 
The point of the knife, still urged onwards, passes, as nearly as pos- 
sible, around the bone to the opposite side, and then pursues the 
same course through the posterior half of the limb, emerging at a 
point, as nearly as can be conveniently made, opposite to that at 
which it entered. The knife should then be carried obliquely down- 
wards, through the muscles and integuments, to the extent of about 
three inches below the point of its first introduction. For this pur- 
pose a slight and slow sawing motion may be given to the instru- 
ment, if requisite to complete the incision. A similar flap is now 
to be made of the opposite half, corresponding in form with the first. 
A small portion of muscle will almost necessarily remain on each 
side, and attached to the bone. This should be divided by a circu- 
lar movement of the knife, and the bone sawn through as high up as 
possible, the soft parts being protected by the retractor. 

The third form of operation, which is a compound of the two 
above described, is commenced by an incision through the integu- 
ments only, carried downwards in an arched form from the point at 
which it is intended to divide the bone to the opposite side of the 
limb. This part of the operation may be performed with a large 
scalpel. The height of this arch should be fully equal to the semi- 
diameter of the limb, and when the incision is completed, the flap 
should be reflected upwards to a line corresponding with ils base. 
20 
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A second incision is then to be made through the integuments of 
the opposite side, similar in form to the first, or the two together 
may form flaps of unequal size. When sufficiently reflected, the 
muscles are divided in the same manner as in the circular ampu- 
tation. 

In the selection of the operation to be performed in any given 
case, the surgeon should keep in mind the future services, if any, 
to which the stump is to be applied, the duration of time required 
for healing the wound, the condition of the patient as regards his 
capability of losing blood with impunity, and the time required for 
the performance of the operation. The question of physical pain, 
and, for the most part, that of the duration of the operation, are 
less significant items in the consideration, since the introduction of 
chloroform, which, it is hardly necessary to add, should be always 
administered. 

With respect to the future services to which the stump may be 
applied, it should be recollected that the lower extremity will be 
still employed as an agent of locomotion, and if the limb has been 
amputated above knee, the pressure of the whole body in the act of 
walking is thrown upon the bone, tending to force it through the 
integument, or whatever material covers it ; whereas, in amputation 
of the leg below the knee, the tibia is bent at right angles, and is 
supported on a wooden pillar. Also the arm is subject to no such 
test of the strength of the cicatrix, there being no pressure em- 
ployed. Under all circumstances, the duration of the curative 
process is an important consideration. It is an object, therefore, to 
render the wound as small and as simple as possible. The same 
remark will apply to the loss of blood, whether during the operation 
or after it, and if it appears, on inquiry, that in one or other of the 
above operations, a larger quantity of blood is lost than in the other, 
the fact may be fairly urged as an objection to that form. One con- 
dition is indispensable to every good stump, viz., an ample allowance 
of integument ; integument sufficient in quantity to meet in the 
centre, or at the side without tension. This consideration is more 
important than any other in the operation. If an error be com- 
mitted, let it be that of excess, not of deficiency: no merit can com- 
pensate for want of healthy integument; for integument, by which 
is understood the entire of the structure external to the fascia, and 
including the fat and cellular tissue beneath the skin, forms the only 
good investment for the exposed bone. 
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It is equally a just and a general opinion, that muscular substance 
is not a desirable ingredient in the formation of the extremity of a 
stump. The nature of muscular fibre, its contractility, the certainty 
of its form and of its relations to the end of the bone being subject 
to change in the course of time, forbid our reliance upon it, how- 
ever specious, and however apparently suitable may be its soft 
cushion-like texture for this purpose. Deprived of all antagonism, 
the fibres gradually contract from the end of the bone, and the more 
especially those which form the external layer, and have the least 
connection with it. But while we usually avoid the presence of 
muscle as an investment to the end of the bone, on which, in 
the case of the thigh, the weight of the body is almost entirely 
thrown, yet a good fleshy rotundity of the limb up to the level of 
the extremity is a desideratum. This form of stump is more suit- 
able for the application of mechanical support than is that more 
pointed form which the stump will gradually assume if the muscles 
be divided above the level of the point of division of the bone, and 
to which the term sugar-loaf stump is not inappropriately applied. 
It is better that the weight of the body in walking should be dif- 
fused over as large a surface as possible, therefore substance is re- 
quired. 

So long as the question of pain formed an important subject of 
consideration in determining the kind of operation to be selected, 
that kind was, cseteris paribus, the preferable one which was most 
quickly executed ; for, in the calculation of the evils attendant on 
the removal of a limb, the after discomfort, the greater liability to 
loss of blood from one or other operation, and the duration of con- 
finement, were deemed to be of secondary importance. But the use 
of chloroform has changed the question, and dispensing with the 
subject of pain, we may confine ourselves to the question of secondary 
evils. 

Of all forms of amputation the flap operation is performed with 
the greatest rapidity — with the greatest eclat. I have myself ampu- 
tated both the upper arm and the thigh within half a minute. But 
the question to be asked is, is the flap superior to the circular ope- 
ration, as regards the great consideration of the real welfare of 
the patient? Is his recovery more rapid? My own experience 
would lead me to doubt the expediency of this form, if we take into 
consideration all the circumstances incidental to the case. In the 
circular operation, the integuments and muscles are cut through 



308 OPERATIVE SURGERY. 

vertically to the plane of the limb. Arteries, veins, and nerves 
share the common lot ; all are divided directly across. The wound 
in the muscles is exactly equal to their transverse breadth. The 
larger arteries are tied; the lesser arteries retract within their 
sheaths, and cease to bleed. The integuments are brought over the 
cut extremities of the muscles, and unite to them and to each other 
by adhesion. 

In the flap operation, integuments, muscles, and vessels are all 
divided obliquely ; the arteries cannot, from this circumstance, re- 
tract, and a greater number of ligatures are required ; the divided 
flap of the muscles is large, and the two opposite surfaces meet 
in contact, and form a fleshy investment for the extremity of the 
bone. Over this mass we have an integumental covering. It is 
true that the flap operation insures a good stump, so far as regards 
form ; but form is of lesser moment (if of any) than is the utility 
of the stump hereafter, and I am much disposed to believe that, 
for purposes of utility, and for power of resistance against pressure, 
the stump made by the circular amputation will in the end be 
found preferable. With regard to the vessels, I have repeatedly 
found the most careful efforts to arrest bleeding, by securing the 
lesser arteries, fail to accomplish the end. I have known six, 
eight, or twelve ligatures applied, and renewed hemorrhage has 
followed within a few hours ; and this not once nor twice, but 
many times. The introduction of chloroform has deprived the flap 
operation of its eclat, and in testing its entire merits by the side 
of the circular form of amputation, now that the rapidity of its per- 
formance is taken out of the scale, I confess that I think they will 
be found incompetent to the maintenance of its high reputation. 

The remarks which I have made on this subject chiefly apply 
to amputations of the thigh, and, in a lesser degree, to those of 
the upper arm ; whereas, in the case of the leg, a modification of 
the flap operation, and also of the forearm, may be adopted with 
advantage. But these operations will be described in their proper 
places. 

My colleague, Mr. Stanley, of St. Bartholomew's Hospital, who 
has frequently adopted the flap operation, has almost entirely 
abandoned it, as have also Mr. Lawrence and Mr. Bransby Cooper. 
The straight line of union, formed by the cicatrix of the circular 
operation, forms an objection, though by no means a serious one, to 
that mode of amputation, the corners or ends of which project in an 
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unsightly manner, particularly when the substance of the integu- 
ments is unusually thick ; but this is not an important objection, 
for in the course of time the central part of the cicatrix retracts, and 
the extremities become soft and flaccid, and cannot interpose an 
obstacle to the application of the mechanical substitute for the 
former limb. Were this evil yet greater than it is, it may be readily 
avoided by that modification of the two above operations which con- 
sists in a double flap of the integuments only. This is really a 
good operation, and possessing many of the advantages of the other 
two. It obtains a good form for the stump, brings into contact 
two opposite surfaces for union, and by dividing the muscles in a 
transverse direction, permits of the retraction of the lesser arteries 
within their sheaths. The objection which may be urged against it 
is the difficulty of sufficiently exposing to the eye the entire 
circumference of the limb in the act of making the incisions in the 
integuments, whether these incisions are made transversely, or 
vertically, or obliquely; but it possesses the great advantage of 
affording the larger flap to cover the larger mass of muscle, as in the 
case of a prominent biceps muscle of the upper arm ; or, in other 
words, of adapting the size of the flap to that of the muscle to be 
covered by it. It is often employed in amputations of the forearm, 
and is almost imperatively called for in cases of diseased thickening 
of the integuments, which we find difficult to retract, or rather to 
evert. 

The number of vessels requiring ligatures in amputations varies 
greatly. In amputation of the thigh, from two to eight or more 
may be required. But whatever be the number, it is indispensable 
to the early and well doing of the case, that all bleeding be stopped 
before the stump be finally closed. When the main arteries are 
tied, the tourniquet should be removed, and the bleeding of the ves- 
sels encouraged. Every surface of the divided muscles and integu- 
ments, and every fissure between them, should be carefully examined; 
if it be determined to bring the edges finally together on the com- 
pletion of the operation, every bleeding vessel should be tied. But 
when the tendency to bleed from minute vessels is considerable, when 
we are compelled to resort to the use of the tenaculum instead of 
the forceps, and to tie a portion of muscle with every artery,- it is 
often necessary to adopt the expedient of applying a mass of lint, 
wet or dry, to the open stump, to convey the patient to bed, and to 
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postpone the closure of the integument until all hemorrhage has 
ceased. 

After a long operation, by which the patient has become a good 
deal exhausted, it is better to place him at rest, ajfid to expose the 
stump to the contact of air for an hour or two, by which the entire 
arrest of the bleeding will be ensured, than to persevere in the 
examination for bleeding vessels. The necessity which too frequently 
occurs of opening a stump, in consequence of hemorrhage recurring 
after it has been closed, requires that the greatest care be taken 
to tie every bleeding vessel before this final act be completed ; and 
especially is this rule important, in cases in which the integuments 
are united by suture, the necessary reapplication of which is both 
painful and injurious. 

By some operators the suture is invariably applied as the immediate 
agent of union of the opposite edges of a stump ; and it has great 
advantages. The additional pain created by their introduction, if 
the needle be of moderate size and in good condition, is not great, 
for pain itself is comparative ; and in cases in which a patient may 
have objected to the use of chloroform, or in which its influence may 
have proved ineffectual, or become exhausted, the lesser pain merges 
in the greater. The suture is a certain agent in insuring the exact 
apposition of the two opposite surfaces ; and this is an important 
consideration, and less likely to be affected with nicety by means of 
plaster, if the integuments are flabby, or have been left in quantity 
disproportionately great to the rest of the stump. Again, sutures 
are more easily removable on the first or after dressing of the 
stump, than plaster, which requires the limb to be raised from the 
bed for that purpose, to the great distress and suffering of the pa- 
tient. 

Notwithstanding these advantages, in those cases of amputation 
in which the integuments are well adapted to the muscles, and also 
to each other ; and also, in which the line of junction of the integu- 
ments is made vertically, and not horizontally, so that the stump 
may be dressed without disturbing the limb, supposing the patient 
to be placed on his back, I should place my reliance on the employ- 
ment of good plaster, if either agent be employed singly, the great 
merit of which consists in the uniform pressure it affords to the 
stump. By such pressure, all the parts composing it are kept in 
exact contact, and the liability to suppurative action prevented. 
Still the presence of one or two sutures in the centre of the line 
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does not preclude the use of plaster, and the two agents may be 
often combined with advantage, but under all circumstances in 
which we feel secure on the subject of secondary hemorrhage, mo- 
derate pressure is desirable. But such pressure is not to be obtained 
by means of rollers, or bandages, or applications, repeatedly doubled 
about the stump, imitating the duplicatures that invest an ancient 
mummy. The appliances should be most simple. 

Hemorrhage into the cavity of the stump is denoted by local pain, 
heat, a sense of distension, and the oozing of blood from the inter- 
vals of the sutures. As soon as this condition is observed, the 
sutures or plaster should be removed, the stump opened, and the 
evil remedied, either by applying a ligature to the vessel, if disco- 
verable, or by exposing the stump for a time to the contact of cold 
air. The presence of coagula would prove fatal to union by the 
first intention, and would protract the patient's recovery to a period 
of weeks. Under any circumstances this evil should be avoided if 
possible. 

A few words may be not unprofitably written on the subject of 
the tourniquet. The application of the principle on which the tour- 
niquet is employed is as old as surgery. It consists in the adoption 
of pressure made around the limb from which blood is flowing from 
the vessels containing it. Nor is the instrument now in general 
use one degree improved in principle upon that which is resorted to 
by any casual passer-by, who employs his handkerchief for that 
purpose, to arrest bleeding from an accidental wound, notwithstand- 
ing the discovery of the circulation by Dr. Harvey, or the more 
recent development of anatomical knowledge in yet later times. 
But the same apparatus is yet generally employed, although the 
great discovery of the circulation of the blood proclaimed to the 
world the important fact that any instrument, whether a tourniquet, 
bandage, or gird of any kind, employed to compress the main artery 
of a limb, while under the operation of the knife, as effectually pre- 
cludes the return towards the heart of all the blood circulating below 
it, as it arrests the current flowing towards the limb through the 
main channel. In fact, in the act of removing an extremity, all the 
blood in the venous system of the limb is necessarily sacrificed, 
so long as we rely on the agency of indiscriminate and universal 
pressure. It is an argument of little value, that which justifies the 
loss of the blood circulating through the extremity, as belonging 
to that extremity, for, however indispensable may be the blood to 
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the functions of any part, yet the blood has higher and even more 
important relations with the centre of the circulation, than with any 
remote part of the body, such, indeed, as involve the maintenance of 
functions incidental to life itself. The common tourniquet precludes 
the return to the centre of any part of the venous blood circulating 
below it, and the loss of this blood to the heart is at least as import- 
ant as that of arterial blood ; less so to the part, but even more so 
to the system. 

Although the loss of blood consequent on an amputation is rarely 
felt by the system after entire recovery, as we find by the tendency 
in persons who have sustained this operation to grow fat, yet the 
immediate consequences of loss of blood are always more or less 
severely felt during the period of treatment, and particularly where 
the hemorrhage has been great. It is, therefore, the immediate 
and not the remote consequences that are to be avoided, if possible. 

An instrument that would compress the main artery, while at the 
same time it would leave the bulk of the limb free to admit the 
return of the venous blood, has long been a desideratum in surgery, 
and such an instrument I have used with advantage. A considerable 
arrest in the direct channel of the venous circulation must neces- 
sarily take place from the proximity of the chief vein to the artery, 
whether in the thigh or arm ; but a large part of the substance of 
the limb is left by this tourniquet uncompressed and free. This 
object has of late years been attempted in the construction of the 
Italian tourniquet, which has the disadvantage of insecurity, and 
also that it cannot be so applied as to compress the artery against 
the bone, by which means alone can the pressure obtain a firm base 
to act against. 

The tourniquet which I have substituted is composed of two semi- 
circles, one of which fits into the other by running in a groove. 
Each half is fixed by a spring catch to the other, and may be en- 
larged or reduced at will to any size required for the thigh or upper 
arm. When required for application to the thigh, the circle, which 
is made to open, to admit of its application around the limb, is drawn 
out to its fullest size. In the centre of each semicircle is the pad 
for pressure and counterpressure, the former being provided with 
the ordinary screw. The pads are made small, in order to include 
as little surface in the pressure as is compatible with the safe applica- 
tion of the instrument. When employed for a lesser limb, the arm 
for example, or the thigh of a child, the circle is lessened to the 
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required size by raising the lateral springs, and pressing the outer 
half or semicircle downwards upon the inner one, by which the large 
circle is converted into one of smaller size, the alteration being 
obtained by the introduction of two hinges in each half of the 
instrument. 

I have found this tourniquet exceedingly efficient in its avoidance 
of the objections to that commonly used, and equally so in its power 
of arresting arterial hemorrhage. It is also especially applicable 
to cases requiring pressure for the treatment of aneurism, being less 
irksome and painful to the patient, when worn for a considerable 
time. The circulation in the main artery, which is the only one 
demanding compression, and for which purpose alone, indeed, the 
instrument is worn, is thoroughly arrested, while the collateral 
vessels are unaffected, and the current of blood in the venous system, 
except that of the chief vein, which is in close proximity with the 
artery, is altogether uninterrupted. 

On the day following that of the operation, the stump may be 
examined generally, but not touched with a view to any alteration 
of the dressing. On the second day after the operation, if there be 
discharge from the angles, or from any part of the wound, especially 
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if of an offensive character ; if the plasters or dressing be saturated 
with a sanious or bloody fluid ; if the temperature of the limb be 
high; if there be any evidence of local inflammation, the stump 
should be dressed. As a general rule, however, except in very hot 
weather, these indications would not present themselves till the third 
day after the operation, and then the less distinctly they are marked 
the greater the probability of complete union by the first intention, 
for union by primary adhesion must be of rare occurrence in such 
cases as those referred to. The absence of pain and of heat, the 
dryness of the wound,, the coolness of the limb, the sense of indif- 
ference to its being examined, are all favorable indications, and 
point to early recovery. The first dressing may be undertaken on 
the second, third, fourth, or fifth day after the operation, according 
to the above conditions ; but under any circumstances the dressing 
should be partial, and done with a light and gentle hand ; and even 
then it is not desirable to remove all the artificial means of support 
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to the flap, and most especially if the surgeon have relied on sutures 
as the connecting agent. If plaster has been used, one or two or 
more strips may be drawn carefully off, and new strips applied as 
the first are removed. (See Wounds, Chapter II.) At the suc- 
ceeding dressing, the remaining strips should in like manner be 
changed. 

AMPUTATION AT THE SHOULDER-JOINT. 

The removal of the upper extremity at the articulation between 
the humerus and scapula, is happily a rare operation, and can only 
be justified in cases either of severe laceration of the limb, involving 
the structure so close to the joint as to preclude the possibility of 
obtaining a flap sufficiently large to cover the bone, if sawn off below 
the joint, or from disease, involving the humerus close to the head of 
that bone. This example of amputation, like that of the hip-joint, 
presents this peculiarity, that it possesses the material for a large 
flap, to cover a small exposed bone. The difficulty consists in the 
liability to retain too large rather than too small a flap of soft parts ; 
but the objection to investing the socket with muscle instead of inte- 
gument only, does not apply so rigidly to this form of amputation as 
to others; and considering that the glenoid cavity is placed poste- 
riorly or internally with respect to the acromion, which projects 
beyond it, it is necessary that we avail ourselves of the muscular 
structure around the joint, for the purpose of a pad to fill up, in 
some degree, the vacant space caused by the removal of the head of 
the bone. Many forms of operation have been suggested and prac- 
tised by various surgeons for the amputation of the upper extremity 
at the head of the humerus. I shall content myself, however, with 
the description of two only, one consisting of a single, the other of 
a double flap. 

Before operating on the shoulder-joint, the surgeon should ascer- 
tain that he has means at hand to arrest the circulation through the 
axillary artery and its branches. This is effected by pressure on the 
subclavian trunk as it passes over the first rib, above the clavicle; 
and as it is impossible to apply a tourniquet in this position, the 
charge of the artery is consigned to a competent assistant, who 
should ascertain, by repeated trial, that he has the power to arrest 
the flow of blood through the artery, both in the elevated and in the 
depressed position of the clavicle. As the immediate agent of pres- 
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sure, Mr. Guthrie and other eminent military surgeons have em- 
ployed a ring on the handle of a tourniquet, or a boot-hook well 
padded with lint. This pressure should be commenced at the moment 
arterial blood issues freely from the wound, and continued through- 
out the operation. The pressure required is not very great, even in 
the elevated position of the clavicle; and as the operation occupies 
but little time in its execution, there is no excuse for the negligent 
performance of this important duty. If the pressure be found suffi- 
cient, and the assistant express confidence in his power of persistent 
pressure, during a period of at most two or three minutes, the thumb 
is the best agent to be relied on, as less likely to move from its posi- 
tion upon the artery; and for this purpose the assistant should stand 
behind the patient, employing his left thumb for the right artery, 
letting the palm and fingers of the hand fall over the chest, and 
vice versa. 

Various forms of this amputation have been adopted by Le Dran, 
Larrey, Dupuytren, Guthrie, Hennan, and Lisfranc. The merit of 
the operation consists, first, in the correct adaptation of the flap to 
the surface exposed, and, second, in its rapid performance. The 
more frequent plan adopted, and perhaps the most simple for a 
young operator, consists in making a flap of the deltoid muscle of 
sufficient size to cover the entire joint. 

The patient is seated in a chair, with his trunk supported by an 
assistant, or by means of a towel passed round the body, and fixed 
to the chair. If possible, his head should incline backwards on a 
pillow. The joint being carefully surveyed, the outline of a flap of 
sufficient dimensions should be marked in ink upon the skin, giving 
a breadth above, of about four inches, and gradually diminishing 
below, to that of two inches. The extremity of the arch should not 
be less than three inches and a half from the acromion process. 
This flap will be found sufficient to cover the exposed surface with- 
out tension. 

The arm should be extended at nearly a right angle with the body, 
and firmly supported by an assistant. The deltoid and integuments 
should be grasped in the left hand of the operator, and an ordinary 
catlin, somewhat narrow in the blade, and not less than about nine 
inches in length, should be introduced through the centre of the 
muscle, forming an incision which will correspond with the line 
already marked on the integuments. The lower half of the incision 
should be first completed, and then the upper half; which is to he 
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effected by forcing the knife more deeply towards the joint, and 
underneath the muscle. The joint is opened from above by an inci- 




sion made into it, and the humerus should then be raised, like a lever 
of the first order, on the hand of the assistant, supporting it near 
to the axilla. This part of the operation should be well executed. 
This movement will tend to force the head from its socket, and to 
render tense the insertions of the various muscles connected to it. 
The operator may now, if necessary, change his position to the 
opposite side of the arm, and, passing the catlin round the head, 
which is yet raised by the assistant, he cuts through all the struc- 
tures below, nearly in a straight line into the axilla, leaving a lower 
and lesser flap, of not more than about an inch in length. In this 
last incision the main artery will be divided, and it must be secured 
immediately. Four or five ligatures will probably be required, or 
even more. The bleeding being fully arrested, the flaps should be 
united by four or five sutures, and a large mass of cotton wool ap- 
plied over the entire stump, by three or four broad strips of plaster. 
The double-flap operation was first undertaken by Dupuytren, and 
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is best executed with a short amputating knife. These flaps are 
somewhat posterior and superior, as opposed to an internal and 
inferior one. They are rather obliquely placed with regard to each 
other, and not transversely. A line should be marked, commencing 
rather in front, but immediately below the acromion process, and 
carried downwards, inclined backwards across the posterior margin 
of the 'axilla, nearly into the centre of that cavity. The second 
line, commencing at the same point from which the first line arose, 
pursues a similar course downwards and inwards, across the inner 
border of the axilla, to meet, or nearly to meet, the former. These 
•flaps should be ample, but not in excess ; and when the lines are 
drawn, the surgeon will be able to form a tolerably correct opinion 
as to their sufficiency, or otherwise. 

The patient should be seated on a chair, as in the former case, 
and his position secured by a long towel passed around his body, 
and either held by an assistant, or fixed to the back of the chair. 



Fig. 53. 
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The arm should be raised to nearly a right angle, and held firmly 
by an assistant. The operator, having previously marked on the 
skin the lines he intends to follow, introduces the point of the knife 
below the acromion, and makes his posterior flap, which includes, 
with the integuments, nearly the entire substance of the deltoid 
muscle. The flap being held upwards by the surgeon, or by an 
assistant, the muscles inserted into the greater tubercle are rapidly 
divided, and the joint is opened posteriorly and superiorly. By 
then forcing the arm across the patient's chest, the head of the 
bone is thrust out of the glenoid cavity, and fully exposed to the 
eye. The surgeon now changing his position, if in the case of the 
right arm, from the outer to the inner side of the arm, passes the 
knife across the inner side of the head, and follows, as nearly as 
possible, the inner line, by dividing the flap, which is opposed to 
that already made ; care being taken that the arm be not drawn too 
forcibly from the body while the last portion of this incision is being 
made. I am rather inclined to make this second flap from the skin 
inwards; partly from the occasional difficulty of passing the knife 
through the joint, and partly because I think a more certain measure 
may, by such a proceeding, be taken of the requisite flap. The 
axillary artery should be immediately tied. It will be found behind 
the coraco-brachialis muscle. 

Both in this and the former operation, a mass of cotton wool 
should be applied over the flap, when united by suture, to effect 
steady and uniform pressure of the flaps against the bone ; and 
supposing all bleeding to be arrested, nothing will more fully con- 
tribute to an early and healthy cicatrization. 

The above operations require comparatively little anatomical 
knowledge. If the incision through the integuments be correct, 
all that remains is the division of all the structures that surround 
the joint. It is a coarse operation, and does not admit of any 
great degree of skill or dexterity. Bold cutting is its greatest 
requisite. 

Of these two forms of amputation at the scapulo-humeral arti- 
culation, neither is very preferable to the other. Perhaps the single 
flap is the simpler operation, and somewhat easier of execution. I 
have myself an objection to a single flap of magnitude, when two 
can be obtained to unite in the middle ; for, if it be necessary to 
re-open the stump, we disturb the divided parts less by separating 
a double flap formed by two portions of the integument and muscle, 
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than by raising up the entire single flap. I should say on the 
whole that the double flap operation was the preferable one, if done 
well, but it is rather more difficult of accomplishment ; and in either 
case, I may add, that it is an evil to have flaps of too great size, 
though, of course, not so great or unpardonable an error as to hare 
made them insufficient to meet without tension or effort. 



AMPUTATION OF THE HUMERUS IMMEDIATELY BELOW THE 

HEAD. 

This is a more difficult operation to execute than that of amputa- 
tion at the shoulder-joint; but it possesses the advantage, when prac- 
ticable, of retaining the head of the bone as a support to the deltoid 
muscle. By this means, the rotundity of the shoulder is preserved ; 
but not perfectly so, because it must be recollected that the divided 
deltoid has a very limited function restored to it, and this muscle 
will gradually waste in form and substance, and display the outline 
of the acromion process, from which it arises. Beyond this weak 
argument in its favor, I am inclined to prefer the former opera- 
tion. Amputation below the head requires the application of the 
same means of arresting the circulation by pressure of the axillary 
artery, unless the application of a compress of lint, placed high up 
in the axilla, and secured by the band of the tourniquet over the 
acromion, as recommended by Mr. Guthrie, in his work on Gunshot 
Wounds, suffice for this purpose. 

Either a flap or circular operation may be undertaken, and of 
the two, the former is preferable. The patient should be seated 
as before ; but his head and body must be well supported. The 
arm being extended, the double flap is made with a small ampu- 
tating-knife, in the same manner as in the double flap operation 
upon the shoulder-joint, but with this difference, that it is made 
two inches lower down the arm; the knife being first introduced 
at that distance below the acromion, and carried round the outer 
side of the arm, dividing the muscles that constitute the margins 
of the axilla, close to their insertion. The axillary artery should 
be secured prior to the separation of the bone. It would be better 
to employ a linen retractor, for the purpose of protecting the soft 
parts from injury from the saw, especially if it be requisite to 
divide the bone very close to its head. 
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Sutures will be required. Cotton wool in abundance, and strips 
of plaster, to effect sufficient pressure on the surface of tlie stump. 

In the circular operation, the subclavian being compressed above 
the clavicle, the integuments may be divided, as in other operations 
of this kind. The line selected should be calculated by the neces- 
sities of the case. If it be intended to divide the bone immediately 
below the head, this circular incision should commence at a distance 
of four, or four inches and a half, below the acromion, and the 
integuments reflected upwards, including a portion of the deltoid 
muscle, which will give substance to the flap. In order to pre- 
vent the margins of the axillary cavity carrying the skin too 
widely off the bone, the arm should now be considerably depressed, 
the reflection of the skin completed, and the muscles divided as 
high as possible down to the bone ; the axillary artery tied, and 
the bone sawn asunder ; a linen retractor being employed to draw 
up the axillary muscles. The line of union of the flap may be 
determined by the selection of the moment. It is unimportant whe- 
ther vertical, transverse, or oblique. 

AMPUTATION AT THE MIDDLE OF THE UPPER ARM. 

In selecting the form of amputation most appropriate to this 
situation, it must be recollected that the biceps muscle is usually 
very prominent on the inner side of the arm, and especially so in 
the working man. This fact is unfavorable to the flap operation, 
in which it is obviously desirable that the mass of muscles should 
be tolerably equal in substance all around the limb, but it is not an 
insuperable objection, and the operation is often performed with 
success. But unless executed with peculiar skill, and unless the 
flaps correspond in form with each other, and in size sufficient, and 
not more than sufficient, to meet in apposition over the divided bone, 
no object is attained by its selection ; and, as a general rule, the 
circular operation, although requiring perhaps half a minute longer 
for its completion, will be found the preferable operation, as far as 
relates to the period of convalescence. 

Pressure on the brachial artery may be effected by the hand of an 
assistant, especially in an attenuated arm, or by the common tour- 
niquet, applied as high as possible towards the axilla. 

If the circular operation be adopted, the separation of the inte- 
21 
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guments should not be made too great, or the flap will be unneces- 
sarily long ; for, unless the arm be very large, they may be drawn 
up considerably by the hand, in consequence of this loose connection 
to the chief muscle. If the biceps muscle be unusually large, it 
should be divided singly, for, if included in the common division of 
all, it is liable to be pushed forward by the knife, and divided 
obliquely. By this act we simplify the division of the remaining 
muscles, we save the skin from liability to injury in passing the 
knife round the arm through the muscles, and we can divide without 
difficulty this prominent and insulated muscle a little higher than 
the rest of them. 

In the flap operation, the half of the integuments that include 
the biceps should be somewhat longer than the opposite one, but the 
error of excess in quantity is, of the two, the more probable one. 
Instead of making the flaps by either a vertical or a transverse inci- 
sion, it is preferable to make them oblique, by introducing the point 
of the knife, which need not be of unnecessary length, through the 
centre of the biceps muscle, and giving a portion of the muscle to 
each flap. This, of course, supposes the selection to be optional on 
the part of the operator ; but if compulsory, in consequence of the 
mutilation of the parts below, any direction of the flaps will suffice, 
provided a sufficient quantity of integument be left to cover the ex- 
posed biceps muscle. It is desirable to divide the median nerve as 
high up as possible. The opposite edges may be united by two or 
three sutures, and by adhesive plaster. 

AMPUTATION AT THE ELBOW JOINT. 

This operation is effected by the formation of a single flap, ob- 
tained from the front of the forearm ; but, as it is obvious that 
there is great disproportion between the thickness of the structures 
on the anterior and those on the posterior aspect, so some modifica- 
tion of the flap ordinarily made must be resorted to. If the olecra- 
non process of the ulna be removed, and the fact of the insertion of 
the triceps muscle into it forms but an indifferent reason for the 
employment of the saw, inasmuch as the functions of that muscle, 
referring solely to the forearm, are totally destroyed, the thickness 
of the mass composing the anterior flap will ill correspond with 
that behind, by reason of the proximity of the ulna to the skin. 

Taking the breadth of the condyles for our guide, an ideal flap 
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should be made, of sufficient dimensions to cover the broad extremity 
of the humerus when exposed. This line may be marked in ink. 
The arm should be held or supported nearly in the straight position 
of the elbow-joint, and the anterior flap cut from the front, by 
means of a long and strong scalpel, introduced immediately below 
the farther condyle, be it right or left, and carried round the marked 
line, terminating at the condyle nearest the operator. 

This flap should be made by cutting in a straight direction, but 
slanting backwards, through the fleshy substance in front of the 
joint, towards the summit of the coronoid process of the ulna. This 
flap, when completed, will be found of decreasing thickness from 
above downwards, the margin being that of about one-third of an 
inch. The joint is now opened in front, the lateral ligaments di- 
vided, and the forearm pressed backwards with some force. The 
posterior division of the integument may either be made from the 
front or from behind. If sufficient integument have been ob- 
tained from the flap in front, that covering the olecranon may 
be removed with the bone, or, if necessary, it may be retained by 
passing a long thin-bladed scalpel from the front between it and the 
bone behind, and cutting downwards close to the back of the ulna. 
But this is a somewhat difficult process. By means of this descrip- 
tion of flap, of which I shall speak more hereafter, the apposition of 
the two surfaces brought into contact will make some approach to 
equality in size and form. One or two sutures should be used, but 
I should place my reliance on plaster, and on the influence of its 
pressure, conveyed through the medium of cotton wool. 

AMPUTATION OF THE FOREARM BELOW THE ELBOW-JOINT. 

In amputation of the forearm it is, I conceive, always desirable to 
retain as much of the arm as possible. In diseases of the wrist- 
joint we remove the arm immediately above it, while amputations 
higher up in the forearm are executed for the removal of disease, or 
required in compound fracture. Whenever the option remains to us 
of selecting the point for removal, we should keep in mind the 
agency of the muscles which severally influence its movements, al- 
ways retaining, if possible, such as may be hereafter serviceable. 
The movements of the forearm are those of flexion and extension, 
and of rotation by the agents of pronation and supination, and all of 
such agents may become invaluable to the subject of amputation. 
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The muscles concerned in the actions of flexion and extension are 
connected to the bones immediately below the elbow-joint. Next to 
these, on tracing the radius from above downwards, is the lesser 
supinator, which is attached to it in about its upper third, and on 
this muscle we must chiefly rely for that position, because the supi- 
nating action of the biceps, although great, is confined to the 
attitude of flexion of the forearm. In order to retain the efficient 
agency of the supinator brevis it must have an antagonist, and fol- 
lowing the line of the bone downwards, the first agent of pronation 
is the pronator teres, the insertion of which into the radius occupies, 
as nearly as can be stated, the middle two inches in the length of 
the bone, or rather less. If the pronator radii teres can be retained, 
rotation will be perfect, and the mutilated arm be still applied to 
very useful purposes in life. 

The two operations most eligible for this region are the circular 
and the double flap of the integuments. The objections to the 
common double flap are based on the proximity of the ulna to the 
skin on the back of the arm, which renders difficult any corre- 
spondence in form and substance between the two opposed flaps, and 
the impossibility of making an exact junction of each to that of the 
opposite half. The tourniquet should be applied on the brachial 
artery, half way down the upper arm, care being taken to compress 
the artery upon the bone towards the centre of the limb. In the 
circular operation the integuments should be reflected upwards with 
the knife, to the extent of about an inch or less all round the limb. 
The operator should be careful to effect this purpose perfectly on the 
posterior aspect of the arm, when this operation is a little more diffi- 
cult. The second stage divides the muscles with a light hand down to 
the level of the bones, and it is completed by means of a fine catlin 
introduced between them. By the aid of a three-tongued linen re- 
tractor, the centre of which is passed through the interosseous space, 
the muscles, &c, are drawn up with some force, and the bone sawn 
asunder as high as possible. The bones should be sawn together 
while on the same plane ; if posteriorly in pronation the saw will be 
held nearly vertically, if anteriorly, the arm will be forced back in 
supination. In either case the completion of the division of the 
radius should be first effected, because the ulna, having the firmer 
connection with the elbow-joint, will better bear singly the action of 

the saw. 

In making the double flap of the integuments, the operator should 
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make a careful survey of the arm, its form, thickness, &c. The 
flaps should be anterior and posterior. The point of division of the 
bones being determined on, an arched line in ink should be drawn 
in front, from the central point of the radial to the ulnar aspect of 
the arm, and a corresponding one behind. Commencing at the 
starting-point, the lines formed for each arch should run nearly lon- 
gitudinally along the arm, to the extent of about an inch, and then 
curve almost suddenly inwards, passing nearly transversely across 

the forearm in this form f~ ^\ , otherwise the arches will be- 
come pointed, and will not correspond in form. The depth of each 
flap should be about an inch, or something more. These two inte- 
gumental flaps being separated up to the line forming their base, 
and drawn upwards with some force, even beyond it, the muscles 
should be divided by the circular incision, as in the former kind of 
operation, and the operation completed by the aid of the catlin, re- 
tractor, and saw. The radial and ulnar arteries will be found nearly 
in front of the corresponding bones, and of the two interossei, 
one upon the interosseous membrane, and the posterior half an inch 
behind it. If this operation be well executed, the stump is in all 
respects excellent. The flaps are united by one or two sutures, the 
necessity for additional pressure by means of cotton wool depending 
upon the superabundance of integument. 

AMPUTATION OF THE FOREARM WITHIN THE LOWER THIRD. 

The objections urged in the last subject against the double flap 
apply to this locality with increased force, and the additional argu- 
ment against its applicability is derived from the nature of the 
structures to be divided, in which tendon so largely predominates. 
In the attempt to divide these parts from within outwards, unless 
the knife be in perfect condition, and the action of the hand in cut- 
ting be exactly equal to the force requisite, so slight is the resistance 
to the pressure of the knife afforded by the tendons, that one or 
more may separate from the remainder, and be divided obliquely, or 
at least imperfectly ; and when the tendons have been so detached 
and elongated, the fasciculus connected with them will not equally 
retract with the rest of the muscle. The consequence is that the 
tendons require a clean division higher up, and this new division 
becomes quite requisite to prevent the tendon doubling on itself in 
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the stump. The best operation here, also, is the flap of the integu- 
ments, which should be made in obedience to the rules laid down in 
the last operation ; the tendons and muscles may be divided by a 
circular incision ; or, indeed, it is preferable to divide those on each 
aspect of the arm singly by a straight sweep of the knife. If in 
this object the knife is employed with a light hand, the tendons 
will not be subject to dislocation, and the incision will be clean and 
perfect ; for it is an important object to keep the tendons out of the 
wound if possible. The arteries to be tied will be two, three, or 
four in number ; generally two only require ligatures. 

AMPUTATION OF THE HAND AT THE WEIST-JOINT. 

This operation should be performed by means of the double 
flap of the integument only. The starting-point consists of the 
styloid processes of the radius and ulna, from which an anterior and 
posterior flap are made, corresponding with a line in front, descend- 
ing from the same process in a nearly longitudinal direction, to the 
extent of about three-quarters of an inch, and then carried across 
the wrist, leaving a slightly convex edge to a corresponding point 
over the opposite bone. A similar flap should be made behind, and 
the integument reflected to the level of the articulation, which may 
be now opened, either in front or behind, by the division of the 
tendon and the carpal ligaments. In opening the joint and sepa- 
rating the bones, care should be taken not to expose the articular 
cavity between the radius and ulna, or the movements of rotation 
will be impaired, if not destroyed. In cases of mutilation of the 
hand, sufficient integument may be obtained, when necessary, from 
either surface of the hand, to invest the extremities of the bones. 
The double flap, as practised by M. Lisfranc, is a very objectionable 
operation. 

"When circumstances render it necessary to remove the entire 
hand, there can be no advantage in retaining the carpal bones, 
which are insusceptible of movement on the radius, excepting 
through the agency of muscles, whose insertions are beyond it. 
There is, indeed, one exception to this fact ; viz., in the flexor 
carpi ulnaris, inserted, into the pisiform bone. But this insertion 
into a single bone can be inoperative to good, supposing the hand 
to be removed at the distal surfaces of the carpal bones, and ampu- 
tation at the wrist-joint has less objections than that at the latter 
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articulation. One objection, quite worthy enumeration, consists in 
the almost certain exposure, in the carpo-metacarpal operation, of 
the bursal cavity underneath the flexor tendons. This cavity, sur- 
rounded by firm and incompressible parietes, viz., the annular liga- 
ment and the bone, which is of large size, remains patent, and may 
become inconvenient as a secreting surface. 

In mutilations of the hand and fingers, it is often practicable to 
retain one or more fingers, which become hereafter incalculably 
valuable to the patient. When such mutilations, therefore, present 
themselves, and they are unhappily common enough in hospital 
practice, and in all manufacturing districts, the surgeon should 
pause, and after carefully studying the consequences of the injury, 
should determine on the practicability of retaining any one or more 
fingers or even a portion of a finger. It is impossible, unless un- 
der such experience as necessity alone can realize, to say to what 
purposes such an appendage to the hand may not be applied. It 
would appear that the effects of habit and education have no defi- 
nite bounds, and that the resources of ingenuity, stimulated by the 
necessities of life, are boundless in their number and infinite in 
their variety ; and among the occasional triumphs of the operating 
surgeon, there are few that more redound to the credit of his art 
than that due to his skill and enterprise in preserving unimpaired a 
single extremity of a mutilated hand. 

In considering the necessities of amputation of one or more fin- 
gers, we must be influenced by the general injury sustained. A 
compound fracture of a single finger does not justify its removal, 
unless we have evidence of injury to its tendons, or to its vessels 
and nerves ; but the same extent of injury sustained by two or 
more fingers may justify amputation. If the wound has extended 
into the palm, and torn, or otherwise disorganized the structures, or 
infiltrated its tissues with dirt, amputation of the distal extremity 
of the carpus may become necessary. If it be determined to make 
an effort to preserve one finger out of the four, it will not be advis- 
able to remove the metacarpal bones at the carpal joint, but to saw 
them off as low down towards the fingers as is compatible with the 
injury done. 

Of the five fingers, the thumb is less frequently the subject of 
injury, owing to its great mobility, and it is at all times an import- 
ant object to preserve it; and, although, from the insulated form 
of its connection with the trapezium, its articulation with the carpus 
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is not necessarily exposed to injury, yet it is safer to saw through 
the four metacarpal bones, if practicable, than to open the carpo- 
metacarpal joint. 

The line of this articulation may be ascertained by taking the 
styloid process of the radius and ulna as our guide, which may be 
felt by making firm lateral pressure on the carpal joint, and from 
their extremities a transverse line should be drawn across the back 
of the hand, a finger's breadth and nearly a half below which, will 
correspond with the line of connection between the carpal and meta- 
carpal bones. If the injury sustained by the metacarpal bones be 
so close to the articulation as to render it difficult to preserve any 
part of them, they had better be removed from the carpal joint. 



AMPUTATION OF ALL THE METACARPAL BONES AT THE CARPAL 
ARTICULATION, EXCEPT THAT OF THE THUMB. 

The articulation, suppose of the left hand, determined by the 
above rule, being ascertained, a line is to be commenced on the 

Fis. 54. 



ulnar side of the hand in pronation, at somewhat more than an inch 
below the styloid process, and continued downwards in this aspect 
for a full inch in length. This line, which should then be carried 
across the hand, in a slight curve, formed towards the roots of the 
fingers, should terminate opposite, about the middle of the me- 
tacarpal bone of the thumb, and at about an inch from the centre 
of the bone, when in abduction. From the extremity of this line, 
a second line should be drawn, on extending the thumb, across the 
fold of integument that connects it to the index finger, which 
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should be carried round the thumb to its palmar surface, dividing 
this fold considerably nearer to the index than to the thumb, and 
continued two inches in length on this surface, parallel to, and at a 
distance of full one inch and three quarters from the dorsal surface 
of its metacarpal bone. A third line, somewhat convex from this 
point, should be formed across the palm to the ulnar aspect, to join 
the first incision. 

At the radial extremity of the first of these three incisions, we 
must be careful not to divide the tendon of the extensor secundi 
internodii pollicis muscle; and at the termination of the second 
incision, we must be equally careful not to divide unnecessarily the 
upper half of the muscles constituting the ball of the thumb ; this 
second incision should be so made as to leave ample integument to 
cover the metacarpal bone of the thumb. That which winds around 
the thumb should pass deeply through the muscles down to the meta- 
carpal bone of the index finger. The flaps on the dorsal and palmar 
aspect need contain nothing but integument cut fairly down to the 
tendons both in front and behind. The tendons may be divided 
in a straight line across the joint, which should be opened on the 
dorsal aspect ; and to effect this, the hand may be forced forwards 
in flexion. The order or stages of the operation should be, first, the 
dorsal flap made and reflected, then at once to expose the line of 
the articulation, and then to proceed with an incision round the 
thumb, and finally the palmar flap. The reason to be assigned for 
this order is to enable the operator to rectify, by his final flap, any 
imperfection due to the first. 

AMPUTATION OF THE THUMB AT THE CAKPUS. 

The point of articulation between the metacarpal bone and the 
trapezium is to be found a finger's breadth and a half below the 
styloid process of the radius, and it should be marked with ink. 
The line of the proposed division commences about half an inch 
above this joint, towards the carpus, and may be well represented by 
a loop of string encircling the thumb loosely, and employed for the 
purpose of drawing forcibly the thumb backwards in abduction. 
The knot of the loop will then correspond with the little fossa 
formed on the dorsal aspect of the thumb by the tendons of the ex- 
tensor primi, and secundi internodii pollicis muscles. The thumb 
should be forcibly abducted, and being held in this position by the 
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operator, a long scalpel should be passed down close along the front 
of the articulation of the head of the metacarpal bone with the first 
phalanx, commencing at the fold of the integuments. This incision 
should be made closely along the bone, and of about one inch in 
length. Each end of this incision should then be brought, by a 
gentle sweep round, to the dorsum of the bone, and approaching 
each other, should meet on the metacarpal bone, about half an inch 
below the joint from which the thumb is to be removed, and carried 
beyond the joint in a straight line. The extensor tendons being 
divided, the articulation may be opened, and the remainder of the 
muscles detached from the bone in bending it forwards. If the first 
incision be carried lower down than the length indicated before the 
line be inclined backwards, an insufficient covering of integument 
may follow. 

AMPUTATION OF THE LITTLE FINGER AT THE CARPAL JOINT. 

This operation corresponds very much with that of the last 
described. To ascertain the situation of the joint, we may take 
the tubercle on the back of the ulna as our guide, which is more 
prominent than the styloid process of that bone. Below the 
tubercle, measure one inch and a half along the direction of the 
little finger, and we make a sufficiently close approximation to the 
joint. Apply the same loop of string or flexible wire around the 
finger, but smaller than that applied around the thumb, so that the 
incision along the upper or carpal half of the metacarpal bone shall 
be single ; in other words, the sides of the loop should gradually con- 
verge and meet about half way down the bone. For the operation 
the finger should be drawn inwards, and a narrow and long-bladed 
scalpel passed close to its inner side, along the bone, to the ex- 
tent of about an inch. The ends of this incision should then be 
brought round with a gradual sweep on to the ulnar surface, and 
continued singly above the articulation. The muscles and tendons 
should be separated from the bone, and the articulation opened, care 
being taken not to injure that of the second finger, and the bone be 
then detached. The same operation will apply to the removal of 
either the index or little finger from its metacarpal bone. We 
should, however, recollect, that the head of the metacarpal bone is 
large, and requires an ample quantity of integument to cover it. 
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AMPUTATION OF THE SECOND OR THIRD FINGERS. 

The point of articulation between the first phalanx of the fingers 
and their metacarpal bones is palpable enough on the dorsal aspect 
of the hand. In order to find the corresponding points on the 
palmar surface, we may take nearly an inch along the palm for the 
middle and ring fingers. While amputating the fingers, we fre- 
quently remove also the head, and about one inch of the shaft of the 
metacarpal bone that supports it. This addition to the operation 
retains for the hand some approach to its original form, and removes, 
in some degree, the deformity incidental to the loss of a finger. But 
before its removal the surgeon should ascertain the nature of the 
pursuits of the individual, inasmuch as the integrity of the palm 
may be more valuable to him than the absence of deformity. It is 
not suggested that the surgeon should consult with the patient on 
the proposed removal of the head of the metacarpal bone, but that 
he should simply ascertain the nature of his occupation before remov- 
ing it, and form his best judgment on the expediency of doing so. 
This operation requires some nicety in its execution. The line of 
division of the parts is well defined by a loop of string, of three 
inches in length, when drawn tightly. To each opposite end of this 
loop attach a piece of string, and place the loop over the finger, draw- 
Fig. 55. 
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ing the ends tight on the palmar and dorsal surface, and this loop 
will indicate the line to be divided by the knife. The instrument 
employed should be a scalpel, rather narrow in the blade. While 
making each section with the knife, the corresponding finger should 
be drawn asunder, on one side at a time. If the middle finger be 
the subject of amputation, the index should be drawn from it, and 
the knife introduced close to the finger to be removed, cutting down 
to the articulation ; the blade is then to be inclined with a curve 
backwards, corresponding with the line of the cord, and continued 
for three-quarters of an inch along the centre of the metacarpal 
bone, and in like manner, completed in front to the mesial line only. 
The opposite section should be made in the same manner as the for- 
mer, while drawing asunder the ring finger, the tendons divided high 
up, and the bone, when cleaned of its interossei, divided by the bone 
forceps, held vertically. Occasionally an artery may require a liga- 
ture, but not generally. A roller applied around the palm of the 
hand is often sufficient for the purpose of bringing the cut edges 
together ; but if lateral pressure does not effect this important object 
with precision, one or two sutures on either surface may be resorted 
to. Arrest the bleeding before bringing the edges together. 

AMPUTATION OF THE FINGER AT THE ARTICULATION OF THE 

PHALANGES. 

Four kinds of operations are occasionally performed for this pur- 
pose. The first has the flap made from the back ; the second, from 
the front surface ; the third takes a flap from both, and the fourth 
is made with lateral flaps. 

If a flap be made from the dorsal surface of the phalanx to be 
removed, it should be ample in size, for the exposed head of bone is 
larger than it appears. The point of a scalpel is introduced clown 
to the bone, beginning at the middle of the lateral aspect of the 
finger, and carried downwards, first, longitudinally, and then almost 
transversely, nearly as low as half way down the phalanx. This 
flap is to be reflected up to the joint. The finger is then bent, and 
the joint opened, the lateral ligament divided, and the knife passed 
straight through the opposite skin, the posterior flap being suffi- 
ciently long to cover the end of the bone. 

The second operation is executed by passing a thin-bladed knife 
straight through the joint while in a state of flexion. As soon as 
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this can be effected, the edge of the knife is turned forwards, and 
carried along the front surface of the bone to the extent of three- 
quarters of an inch, when the edge is again turned downwards, and 
cuts its way out. This is the most rapidly executed operation of 
the four, but is rather more difficult of performance in this manner 
than either of the others. 

This operation may, however, be executed with far greater facility 
by making the flap before the cavity of the joint is opened. For 
this purpose the finger should be extended, and the blade of the knife 
introduced across the finger, close below the bones constituting the 
joint, and carried forwards to the extent of three-quarters of an inch 
in a large male hand, and then passed through the skin. The finger 
being now bent, the joint is opened behind, and the operation com- 
pleted by a few movements of the knife. Ten seconds will suffice 
for this operation. 

Fig. 56. 




The third operation consists of an anterior and posterior flap. 
These flaps should each be formed before the joint is opened, and 
be made of sufficient size to meet in the centre of the head of the 
phalanx, and both should be made from the skin inwards, instead 
of cutting out, as in the last operation. 

The same remarks apply to the operation with lateral flaps. 

In removing the last phalanges of the fingers, the second plan of 
operation becomes imperative, from the proximity of the nail. 

AMPUTATION AT THE HIP-JOINT. 

This operation comprises perhaps the largest and the most dan- 
gerous effort made by the surgeon for the preservation of human life, 
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and among the most advanced steps in the onward march of human 
daring. Although amputation at the hip-joint is an operation of 
which the fatal result largely predominates over success, yet cases 
occur on the field of battle, and occasionally in hospital practice, in 
which the experiment is a justifiable, and almost a compulsory one 
on the part of the surgeon. The warrant for the resort to this 
frightful alternative is found in such disorganization or destruction 
of the limb, to within a few inches of the joint, as precludes the 
possibility of amputation below it. 

In no other part of the human body in which amputation is per- 
formed, is it so indispensable that the necessities of the case be 
clearly established, for this is not a question of mutilation, but a 
question of death, and the life of the subject probably hangs on the 
decision of the surgeon. Two points of consideration should occupy 
his mind : first, the necessity of the operation ; and, secondly, the 
mode of its performance, on which latter question, I conceive, the 
probability of failure or success will greatly turn. What are the 
necessities of the case ? What extent of injury will justify the 
resort to it ? Certainly, nothing short of such destruction of parts 
as will, in all professional and scientific probability, lead to the death 
of the individual without it. Severe compound fracture actually 
involving the head of the bone or the acetabulum. Comminuted 
fracture of the bone by a musket-ball, extending up to the joint, 
coupled with extensive injury to the muscles and integuments below 
it ; large bony tumors, or incurable disease of the femur. It is, 
indeed, the last resource of the surgeon. Anatomical knowledge of 
the joint and its appurtenances is indispensable to a sound opinion, 
as it is equally indispensable to the proper performance of the opera- 
tion by the surgeon. He should fix his attention on the situation 
and relations of the head of the bone, and all the salient processes 
around it ; he should study the component structure of the material 
about to form the investing covering to the exposed pelvis. Possibly, 
on more careful inquiry, it may appear that amputation below the 
trochanter will answer every purpose, and an operation of less danger 
may be substituted. 

In the winter of 1848, the body of a man was brought into the 
dissecting room of St. Bartholomew's Hospital, who had undergone 
amputation of the thigh by Mr. Lawrence, immediately below the 
head of the bone, in the early part of his professional career. The 
head of the bone was greatly reduced in size by atrophy. It would 
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have been an easy but very unnecessary addition to the operation to 
have removed it. 

This operation is of French design, although first executed in 
England. But modern surgery has many resources short of the 
removal of the entire limb at the joint for diseases ■which, at an 
earlier date, were supposed to justify it ; and it is rarely, except in 
cases of extreme injury from violence, that it can be justifiable. 
Whenever, then, we hear of the frequent resort to amputation at the 
hip-joint by any individual, we may ask, without suspicion of a wrong 
intention on his part, whether all the alternatives to such an opera- 
tion were exhausted before the resort to it was made. 

This operation, like that of all the larger joints, requires for its 
efficient performance not less than two operators, for the duty of 
the assistant is so important, and so indispensable, as to place his 
functions almost on a par with those of the principal. It is his duty 
not simply to hold the limb, but -to employ its various movements of 
rotation, abduction, &c, to the end of determining the direction and 
the extent of the incisions. He has the power in his hands of use- 
fully promoting, and equally of thwarting the designs of the prin- 
cipal, and an entire unanimity should prevail between them, the 
result of previous agreement. In all the varieties of the operation, 
the circulation through the external iliac artery is arrested by the 
pressure of the hand of an assistant against the os pubis. 

The operation which has been commonly resorted to by surgeons, 
both civil and military, is that of the double flap. Success has 
attended them in the proportion of about one in four or five cases. 
This fatality is not explainde by reference alone to the formidable 
character of the injuries received, because it has been equally great 
in the deliberate amputations of the limb for chronic disease. It 
owes this fatality to its magnitude, to the enormous exposure of sur- 
face, coupled with loss of blood inevitable to the division of so many 
and so large vessels ; for this loss, although not necessarily great com- 
pared to the bulk of the limb removed, is positively so when super- 
added to the shock on the nervous system, incidental to the separa- 
tion of so large a portion of the frame from the remainder. The 
evil of this large exposure of surface can best be met by the circular 
division of the muscles, and I entirely concur in the opinion of many 
authorities of the highest eminence in this country, that under all 
permissible circumstances the flap operation should be entirely super- 
seded by the circular one, so far as relates to the muscles, I mean, 
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■whenever permissible by the condition of the structures around, and 
mutilation in most shapes will more generally militate against the 
flap than against the circular operation. The flap operation of the 
integuments with the circular division of the muscle, is, in my 
opinion, the most suitable operation for the hip-joint, insuring a 
sufficient amount of integument obtainable from any part of the 
circumference of the thigh, supposing partial mutilation to have 
occurred, exposing the smallest possible surface of the muscular 
system, while it guards against excessive hemorrhage by the trans- 
verse division of the large vessels that supply the limb. But it is 
impossible to lay down rules that shall not be subject to numerous 
exceptions. The most apparently suitable operation, when performed 
on the dead subject, may prove the least applicable in any given 
case. Any form of operation may become imperative for the occa- 
sion, the double flap in all its varieties of relation to the aspect of 
the limb, the circular, or the composite, or flap of the integuments. 

The depth of the joint, and the complete muscular investment of 
the bone, will, at all times, attach some uncertainty to the extent 
of the injury sustained by the bone, supposing it fractured. The 
injured parts may, probably, be entirely got away by sawing the 
shaft of the bone below the trochanter minor, instead of removing 
the head from the socket, and it is a desirable proceeding, if practi- 
cable. Caeteris paribus, the removal of the shaft below the tro- 
chanter minor is preferable to excision of the head, but much con- 
sideration is due to the difficulty of effecting this separation, and to 
the time occupied in the undertaking, the difficulty of applying 
the saw without injury to the already divided parts, and which, 
if applied, must add something to the time already occupied in the 
operation. Larrey, Velpeau, and other authorities chiefly of the 
French school, are unfavorable to this attempt. I consider it a 
desirable end to achieve, if practicable ; but it should be fully under- 
stood to require a previous design, because the flaps that would be 
suitable to amputation at the joint would be insufficient for this 
latter operation. 

A few words on the anatomy of the articulation may be useful. 
The head of the femur revolves in the acetabulum immediately 
below Poupart's ligament, nearly at its centre. The position of the 
head is perceptible on pressure of the fingers during rotation of 
the limb, at a distance of less than an inch beneath the skin. 
From the head of the bone, the neck, an inch and a half in 
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length, extends downwards and outwards to the shaft, at an angle of 
135°, or a right angle and half. The shaft is continued upwards in 
a straight direction, to the extent of above an inch, to form the 
trochanter major, covered on its outer surface by the integument only. 
The trochanter major extends upwards nearly to the level of the 
head. The trochanter minor lies behind the inner side of the neck 
two inches lower down the thigh than the middle of a line drawn 
transversely from the trochanter major to the centre of the head. 
The salient points of the pelvis may be distinctly felt, viz., the 
anterior, superior, and inferior spines, the spine of the pubes, and 
tuberosity of the ischium. The joint is invested in front by the 
psoas and iliacus muscles. The fleshy mass on the inner side, ex- 
tending to the mesial line of the body, is formed by the pectineus, 
three adductors, and gracilis, on the outer side by the three glutei, 
and behind by the flexors of the leg, semi-tendinosus, &c, and by 
numerous smaller muscles, applied closely on the back of the joint, 
performing the office of rotators outwards. The tuber ischii pro- 
jects inferiorly nearly three inches lower down the limb than the 
spine of the pubes in front. The obturator or thyroid foramen, 
therefore, in the horizontal position of the body, looks upwards, and 
the knife of the operator of the double flap may enter it without dif- 
ficulty. The head and neck are surrounded by a strong fibrous 
capsule, and the head is further connected to the cavity by the 
ligamentum teres, attached around the notch, extending to its 
base. 

The femoral artery takes a straight direction downwards, over 
the inner third of the head of the bone, and at the point of its 
division by the knife, is placed about an inch to the inner side of 
the shaft of the bone. 

M. Larrey tied the femoral artery before proceeding to amputate. 
This proceeding is justly objected to by all reflecting surgeons, among 
whom the name of Abernethy stands prominent. 

Double Flap Operation, by Larrey.— As already stated, the 
femoral artery is first tied above the origin of the profunda. The 
patient is placed horizontally at the bottom of a bed or table of a 
convenient height. A long straight-pointed knife is plunged verti- 
cally through the thigh, close to the inside of the neck of the bone, 
and carried downwards along the bone, and then through the 
muscles and integuments, to the surface. This inner flap contains 
the femoral artery and vein. The flap being raised by an assistant 
22 
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the joint is to be exposed and opened, and the ligamentum teres cut 
asunder. The head being dislocated, the knife is again introduced 
along the outer edge of the acetabulum, and the second flap made 
by cutting downwards and outwards, between the trochanter major 
and the skin. This part of the operation will be much facilitated 
by the thigh being greatly abducted by the assistant, who at the 
same time forces the head and trochanter from the outer skin. The 
flaps should not be too large. 

The same Operation by Lisfranc. — This dexterous operator in- 
troduces the knife, which is straight and narrow, about an inch 
below the anterior superior spine of the ilium, which, passing close 
to the head of the femur, reappears through the limb, a little below 
and on the outer side of the tuber ischii. He thus cuts the flap 
from the outer side, passing the knife around the trochanter, from 
which he separates the integuments. Then, grasping the mass of 
muscle on the inner side, he again introduces the knife in front, 
and passing it close to the neck of the bone, the handle sloping a 
little backwards towards the abdomen, to avoid the obturator fora- 
men, he carries it through the limb to the point of termination of 
the first incision. He then divides along the bone to the extent of 
two inches or more, and cuts through the mass to the skin. If 
practicable, the fingers of an assistant should follow this incision as 
quickly as possible, to compress the femoral artery before it is di- 
vided. The joint is then opened on the inner side, the limb being 
abducted, and the remaining soft parts divided. The line of junc- 
tion of these flaps will be oblique, from above downwards and in- 
wards. 

Mr. Guthrie's operation is, I conceive, a great improvement on 
both the methods above described, for reasons I have already stated, 
while on the subject of flap operations in general; viz. the difficulty 
of calculating with precision the necessary size of the flaps, when 
made by incision from within outwards. In order to obtain exact- 
ness of quantity in these flaps, great experience is required ; and 
few men possess this experience, or, it is to be hoped for the cause 
of scientific surgery, are likely to obtain it. 

It may be well to remind young operators, that in estimating the 
relative merit of an operation, that of rapidity of execution falls 
far short of the greater merit of safety ; and the question of safety 
can only be determined by the more frequent recovery from one 
form than of that from another form of operation. To adopt an 
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operation merely because it is executed with eclat, is to sacrifice the 
interest of our patient to an ungenerous and very morbid love of 
notoriety. Delicacy of manipulation takes the lead of rapidity in 
actual merit. Rapidity in the performance of the flap operation, 
one of its greatest merits, requires a knife of peculiar make, "which 
does not form a part of the material of every amputating case. 

The size and form of a flap can be far better determined by an 
incision commencing in the skin and carried downwards, than by 
one made in the opposite direction, viz., by transfixing the limb ; 
and hence the improvement of Mr. Guthrie's operation for amputa- 
tion of the femur at the hip-joint, the result of great military ex- 
perience on the field of battle. This operation consists of two flaps 
made through the skin, commencing four fingers' breadth, in a 
direct line, below the superior spine of the ilium ; and continuing 
each round to a point below, and equally distant from the tuber 
ischii. The integuments having retracted, the muscles are divided 
obliquely upwards to the joint, which is opened, as in the former 
operations. 

A pleasing variety of about eighteen operations for removal of 
the femur at the hip-joint have been practised ; but I shall quote 
one more only, which appears less objectionable, looking to the 
result, although less brilliant in the execution than the double flap. 

Mr. Abernethy's operation consisted in a circular incision of both 
integuments and muscles, made consecutively to each other, as in 
ordinary amputations. The circular flap of the integuments in this 
region does not form so good a stump as may be insured by a double 
flap of the integuments only ; but the merit of this kind of operation 
consists, not in the division of the integuments, but in that of the 
muscles. 

Operation by Flap of the Integuments and Circular Division of the 

Muscles. 

The body of the patient, as in every form of this operation, should 
be placed horizontally, and be well and sufficiently drawn down to 
the bottom of the table, to free the limb in all its movements. The 
limb is to be consigned to the charge of an intelligent assistant, 
whose actions will respond to every indication of the principal. The 
femoral, or rather the external iliac artery, should be kept under 
firm pressure against the bone, by means of a large compress of lint, 
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placed over the artery, against which the end of the closed fist of a 
strong assistant should be pressed with considerable weight. The 
compress should be, at least, as large as the body of a lumbar ver- 
tebra, and if wetted, will be less liable to slip. The larger this com- 
press and the more general and obtuse the pressure, the higher can 
it be applied on the artery. The weight of the body should be em- 
ployed in compression, and not the muscular agents of the arm alone. 
There is no necessity for active pressure until the muscles are di- 
vided. 

The dimensions of the limb should be measured. The circum- 
ference of a well-sized thigh is about twenty inches, and its diameter 
therefore about seven. The flaps from the centre of their arch to 
their base should therefore be full three inches and a half to four 
inches in length ; but it should be recollected that they have no pro- 
jecting central bone to invest, but rather that of a flat surface, and 
also that the circumference of the limb is not circular, but irregular 
in form, being flat in front and projecting farther from the centre 
in some parts than in others. The flaps, therefore, should not be 
made too arched, and no integument should be wasted at their angles 
or points of junction. Their proposed line should be marked in ink 
before the operation is begun. The instrument employed should be 
a common strong amputating knife of the largest size, turned up at 
the end, and sharp to the point. The first flap may be commenced 
about one inch below the anterior superior spine of the ilium, and 
carried straight down for about an inch and a half, and then inclined 
inwards, nearly following the line of Poupart's ligament and about 
four inches below it. Reaching the adductor longus muscle, descend- 
in or from the os pubis, it should be carried round in a gentle curve 
to a point about two inches below the tuber ischii. The second or 
outer flap should cross the shaft of the femur immediately below the 
trochanter major, and run almost circularly backwards to the same 
point as the former. The flaps being reflected high, the muscles 
may be divided by a circular sweep, applied with great force of 
pressure, commencing with the adductors on the inner side, keeping 
the knife close to the bone both at their origin, and also on the 
division of the flexors of the leg arising from the tuber ischii. The 
circle should be completed in front, when the femoral artery will be 
divided, and should be immediately tied, if the pressure by the 
ant fail to arrest the hemorrhage. In dividing the muscles, the 
limb should be made to follow the application of the knife to each 
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surface, abducted in division of the muscles of the inner side, elevated 
for the flexor behind, and adducted for the glutei. The capsule 
being bared should be divided in front, the head disarticulated, and 
the ligamentum teres cut asunder, during powerful abduction by the 
assistant, and the arteries tied to the smallest size. Besides the 
femoral artery, three or four vessels of magnitude will require liga- 
tures, viz., the obturator, the ischiatic, and external and internal 
circumflex. The line of junction of the wound will be nearly verti- 
cal, or rather obliquely inwards. The flaps may be united by the 
compound agency of sutures, of which three or four may be employed, 
and of plaster, and over these a large compress of cotton wool should 
be applied, by means of a roller carried round the body. It would 
be well to leave the last inch of the wound open for the escape of 
secretions from the cavity, to be covered for the time by simple 
dressing. 

This form of operation is less rapid, and therefore less striking 
than the double flap ; but it has one great compensating merit, it is 
safer, and is in reality more brilliant, if such a term be ever admis- 
sible. The difficulty of disarticulating the head of the bone, after 
sawing through to the shaft, is much increased if the neck be broken. 
Indeed, it is almost impossible, under such circumstances, to apply 
the saw. In such cases we have no alternative but that of removing 
the entire bone at once. 

AMPUTATION BELOW THE TROCHANTER MINOR. 

In this operation the same proceeding in reference to the soft 
parts should be adopted as in the last operation, modified by the 
circumstance of an increased length of about two and a half inches. 
The same duty will devolve on the two principal assistants, one in 
compressing the artery underneath Poupart's ligament, and the other 
regulating the movements of the limb during the division of the 
muscles. The flaps being now required to meet at a projecting 
centre, formed by the bone, should be made a little more conical. 
The muscles being completely divided, a linen retractor will be 
required, and should be applied deliberately and carefully over the 
muscles. The division of the femoral artery will be made below the 
origin of the profunda, which will require at least one, and possibly 
more additional ligatures in this part of the stump. 
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AMPUTATION OF THE THIGH. 



It is desirable, in amputating the thigh, to save as large a portion 
of the limb as possible. Every additional inch of bone is valuable. 
But it is not only in relation to the utility of the limb hereafter 
that this law is imperative, but it owes its existence to the fact that 
every additional inch of bone removed above the knee increases 
the danger of a fatal termination. Almost as critical a question as 
that of amputation above or below knee, is that which applies to 
the part of the thigh selected for division. The evidence of re- 
covery from amputation above and below knee is so conclusive in 
favor of the latter expedient, that it should always be resorted to, 
if practicable ; while, with regard to the thigh, we have the addi- 
tional motive which applies to the future utility of the limb. To 
understand this principle, we have but to observe the different gait 
of a person whose thigh has been amputated immediately above the 
knee, and who has retained at least three-fourths of the bone, from 
that of another in whom amputation has been performed at the 
middle or junction of the upper with the middle third. We cannot 
but be struck with the easy natural movements of the one, when 
contrasted with the lateral writhings and contorted efforts at pro- 
gression employed by the other. It has been deemed sufficient for 
the purpose of carrying the thigh forwards in the act of stepping, 
that the psoas and iliacus muscles, as the agents of extending the 
limb forwards, should be alone retained ; but this general opinion is 
an erroneous one, these muscles not being even concerned in that 
movement. The act of flexion of the thigh is effected solely by 
the rectus femoris, of which as large a portion as possible should be 
preserved to continue its former function. The division of the 
muscle does not preclude the retention of its office. It acquires a 
sufficient adhesion to the material of the stump to answer every 
useful purpose, as an agent of flexion of the thigh on the pelvis, 
although that of extension of the leg be destroyed. In the act of 
walking, the thigh-bone forms the radius of a circle, and the longer 
the radius, the longer the step taken in progression, the more equal 
the movements of the two limbs ; and finally, the longer the portion 
of the thigh retained, the greater the facilities of applying the 
material for artificial support. It is very true that it is of no moment 
whether the radius consists of a living thigh and leg, or of dead 
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wood or other material ; but it is of every import that the rectus 
muscle, which is the sole agent by which the leg is put forwards in 
stepping, in what is called flexion of the thigh, should be retained 
of as great length as possible, that its action may be free, and suf- 
ficient to the required purpose. It is surprising that a surgeon of 
the eminence of the late Mr. Liston should have counselled the 
necessity of not sawing the bone below its middle, " because a long 
stump is inconvenient to a person in any walk of life." 

The thigh is, perhaps, more frequently amputated for disease of 
the knee-joint than from any other cause ; and it should be re- 
moved immediately above the joint. Either of the three operations 
may be adopted. The bone is well invested by muscle in its 
whole extent, and the opposite flaps, be they transverse or vertical, 
will sufficiently well correspond in size and form with each other. 
Experience appears rather to favor the transverse, in preference to 
the vertical flap, the description of which I give in the words of the 
late Mr. Liston : — 

" The surgeon places himself on the tibial side of the right limb, 
the fibular side of the left," (on the left side of either leg;) " he lays 
hold of the soft parts on the anterior aspect of the bone, lifts them 
from it, enters the point of his knife behind the vena saphena in 
operating on the right side, passes it horizontally through to the 
bone, carries it closely over its fore part, and brings out the point on 
the outward side of the limb, as low as possible ; then, by a gentle 
and quick motion of the blade, a round anterior flap is completed. 
The instrument is again entered on the inner side, passed behind 
the bone, brought out at the wound on the outside, and directed so 
as to make a posterior flap in the direction of the dotted line, a very 
little longer than the former." 

I have quoted the above passage simply to show how insufficient 
are these directions for the formation of a good, serviceable stump, 
and referring to " the dotted line,'' in the plate annexed, the reader 
will observe that more than one-third of the length of the thigh is 
involved in this posterior flap, which ought to equal the semi-dia- 
meter of the limb only. It is in no captious spirit of criticism that 
I make this comment, but simply for the purpose of exhibiting the 
substantial defects to which a really good operation may be liable. 
Such flaps as are above described would form to the eye a capital, 
well-rounded, and smooth stump, and if that were all that is re- 
quired, no objection could be raised to this kind of operation; but it 
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must be apparent that the chief substance of this stump is muscle, 
and that the two opposite surfaces are far more largely involved 
about the end of the bone than is desirable, considering that the 
weight of the entire body has to be supported upon it hereafter. As 
I have before remarked, the evil of amputating, by transfixing the 
limb by double flap, consists in the excess of soft material left, and 
that of the wrong kind. If the quantity and size of the flap be suf- 
ficient, and not more than sufficient, this operation loses much of its 
objections, but in this lies the difficulty. 

In the double flap, formed by transfixion, careful measurement 
of the limb should be previously made, and equally careful observa- 
tion of its condition, whether of firmness or of relaxation. No two 
structures can more largely differ than that of the thigh, which is 
usually firm, hard, and tight, as observed in a healthy condition 
of the system when amputation is required for compound fracture, 
and that of softness, relaxation, and tenuity, caused by the wasting 
of the muscles, which it exhibits after protracted disease. In the 
former condition of health, I conceive the circular amputation of the 
muscles to be most suitable to the formation of a good and efficient 
stump, while for the latter, the double flap is more appropriate. 
Whether the circular amputation of the muscles be preceded by the 
circular division, or by a double flap of the integument, is a question 
of less importance, but, as a general rule, I prefer the latter, which 
seems to combine, in a great measure, the advantages both of the 
circular and flap operation by transfixion. In transfixing the limb, 
whether by transverse or by vertical incision, sufficient material 
should be left to cover the bones, and to meet easily and without 
tension ; more than this is an evil to be avoided, for reasons already 
given. In a healthy limb of eighteen or nineteen inches in circum- 
ference, the flaps should not greatly exceed its semi-diameter, and the 
knife should be brought out, allowing for the retraction of the soft 
parts when divided, at about four inches from the base of the arch, 
along the line at which it was introduced. The soft parts should be 
drawn up by means of a linen retractor, and the bone sawn as high 
as possible, especially when the muscles are large. 

In the performance of this operation, the great inequality to which 
the upper and lower flaps will be liable may be prevented by giving 
support to the back of the thigh by the hand of an assistant, (luring 
the first introduction of the knife, and the formation of the anterior 
flap. Under any circumstances of direction, whether by vertical or 



AMPUTATION OF THE THIGH. 



345 



transverse flap, it is desirable to give such support to the soft struc- 
tures as to place the bone as much as possible in the centre of the 
limb, and to give equality to the opposing flaps. 



Fig. 57. 




The flap operation should be performed with a long, pointed but 
narrow knife, double-edged at the point only. The circular opera- 
tion requires a common amputating knife of the largest size, straight 
in the blade, with its cutting edge turned up to the point, and also 
slightly at the handle, if the breadth of the blade exceed that of the 
handle, in order that the extremities of the instrument may be ap- 
plied to the surface on the principle of the saw, and not of the wedge. 
Of these operations I prefer the double flap of the integuments, and 
the circular division of the muscles. The breadth of the limb should 
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be calculated, allowance being made for the elastic recoil of the in- 
teguments when divided. The flap should be sufficient, and not more 
than sufficient, to meet without effort. They should correspond in 
size, and not be made too arched. In dividing the muscles, the 
knife, unless the thigh be of unusual dimensions, should be carried 
down to the bone at once, and this can only be effected by the appli- 
cation of considerable force, great care being taken that the mus- 
cular mass behind the bone be not pushed before the knife, but 
divided without displacement from its natural relations to the parts 

Fig. 58. 




around. When the thigh is very large, it would be well if the looser 
muscles, such as the rectus sartorius in front, the biceps, semi-tcndi- 
nosus, and semi-membranosus behind, were divided separately, and 
allowed to retract, before the division of the remaining muscles which 
are attached to the bone. But this proceeding is not very easy of 
execution, nor would it be possible to effect it without considerable 
loss of time ; and although it might improve the form of the stump 
to the eye, I doubt whether by its means a better support could be 
given to the weight of the body when thrown upon it"; all the arteries 
should be carefully secured, and more particularly so in the flap 
operation, where secondary bleeding requires the entire material of 
the stump to be displaced, for the purpose of discovering the bleeding 
vessel. In either operation sutures are advisable, and are imperative 
in the double flap, and especially so if the flaps be left of unnecessary 
length. The remaining part of the opposite surfaces should be care- 
fully adjusted by means of good plaster, and sufficient pressure be 
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made, when the stump is flabby, to insure the absence of a cavity 
■within. To prevent the consequent pain, on dressing the limb, from 
this too frequent cause of suffering, it would be well to have the 
male thigh shaved before amputation. The patient should be placed 
on his back, and the stump slightly raised on a pillow. 

One other operation is worthy of mention, which consists in the 
division of all the textures of the thigh by one single circular inci- 
sion made down to the bone. It is an old operation revived by 
Dupuytren, and is applicable to the upper arm or thigh, when greatly 
reduced by disease. Under these circumstances sufficient integument 
will be left to invest the muscles and the bone, provided the assistant 
draw the integument up with some force before the incision be made. 
The bone should be sawn as high as possible. 

The operation of amputation at the knee-joint is a relic of ancient 
surgery, and is very properly discarded in modern times, as an- 
swering no good purpose, tantamount to its danger. 

ON AMPUTATION OF THE LEG. 

Before proceeding to amputate the leg, it behoves the surgeon to 
ascertain the position of life of his patient, his occupation, and 
means of resorting to such form of artificial support as mechanical 
ingenuity has devised, as a substitute for the extremity removed. 
This substitute may consist in the ordinary wooden leg, or in an 
artificial imitation of the former foot. For either of such kinds of 
support, the stump and length of the limb must be previously 
rendered suitable. If it be intended that an artificial foot be used, 
the leg should be amputated as low as possible, and the removal of 
the diseased or injured part only is all that is justifiable ; while, on 
the other hand, such a length of leg would be very unsuitable, and 
really inconvenient to a person whose means in after life could pro- 
vide no substitute but that of the common wooden leg. In the 
latter case, we amputate from four to five inches below the knee- 
joint, being content to retain just so much of the tibia as will rest, 
in flexion of the knee, in a direct line with the condyles of the 
femur, on a cushion of soft material; beyond this the projecting leg 
is an evil, being exceedingly inconvenient on account of its length, 
a useless appendage to the rest of the body, and holding a kind of 
sinecure on the general system, retaining all its organization, and 
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claiming its support, but contributing nothing to the common weal 
by its labor or exertion. 

By amputating at this distance below the knee-joint, -we retain 
all the agents of flexion and extension of the joint ; but all are not 
equally serviceable, whatever a superficial glance at their respective 
functions might determine. In front of the knee we have the rectus, 
no longer useful as an agent of extension of the leg on the thigh, 
restricted to the act of extending the limb forwards in progression; 
whereas, the remaining agents of extension of the leg, viz., the 
crurseus and vasti, have no office assigned to them, in consequence 
of the permanent flexion of the knee ; on the other hand, the flexors 
of the leg are paralyzed from the same cause ; and even the second- 
ary action of the biceps, semi-tendinosus and semi-membranosus — 
that of supporting the trunk in the attitude of stooping — is rendered 
almost nugatory by the substitution of a small rounded pillar for 
the extended foot. Although the action of a muscle may refer 
proximately to the movements of the joint below which it obtains its 
insertion, its remote action may be subservient to distant parts. The 
condition of all these muscles in the neighborhood of the knee-joint 
is changed in cases of amputation above the ankle, where an arti- 
ficial foot supplies the place of that removed ; or, in other words, 
they retain their original functions, the majority of them in power, 
if not in number, influencing the movements of the thigh on the 
pelvis, in addition to that of the leg on the thigh. 

On Amputation in the middle of the Calf of the Leg. 

No part of the body exhibits so great a disproportion between the 
muscular substance of its opposite sides as this ; and, consequently, 
no ordinary operation will include all the requisitions of a perfectly 
formed stump. Of the two bones, the larger, or tibia, occupies the 
anterior aspect of the limb, and is covered on one of its largest 
surfaces by skin only, along its whole extent, while the fibula is 
tolerably well invested by the muscles arising from it. In the 
circular operation, sufficient integument can be obtained to cover 
both the bones and the great muscle of the calf. But, should the 
calf of the leg be large, a huge fleshy mass is left by the divided 
muscles behind the bone, extremely unsightly, and not very readily 
healed, by reason of the dragging of the pendulous muscles, which 
are only partially connected to the bone in front. This, however, is 
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the greatest, though not the only evil of this operation, and should 
not be urged beyond the bounds of a moderate objection, inasmuch 
as the end of the stump, when amputation takes place high up 
in the limb, will probably not be required for support, as in the case 
of the thigh ; and, secondly, that nature will round the stump even- 
tually by the absorption of the useless muscles behind. The objec- 
tions to the circular amputation of the leg at the calf are, therefore, 
not very great. 

Circular Amputation. — The tourniquet may be applied on the 
femoral artery, half way down the thigh, care being taken to com- 
press the vessel towards the centre of the limb against the bone ; or 
it may be applied on the popliteal artery, the screw of the tourniquet 
being fixed over the patella. In either case, about an inch in thick- 
ness of the coil of a roller, softened by a few blows of the heel on 
the ground, or a roll of lint, should be interposed between the pad 
of the instrument and the skin over the vessel. Supposing the 
circumference of the limb to be twelve inches, the first incision 
through the integuments should be reflected back to the extent of 
about two inches and a half, and rather higher over the projecting 
bone than over the retracting muscles behind it. The operator, 
standing on the right side of the limb, now endeavors to divide all 
the projecting muscles by the circular sweep of the knife. But in 
this act some tact is requisite, lest the loose gastrocnemius muscle, 
being unconnected with the bone, be pushed before the knife, and 
divided obliquely. A fine catlin introduced between the bones will 
complete this division of the muscles. A linen retractor, triple 
tongued, should be employed to protect the muscles from the saw, 
and to expose the bone as high as possible ; and the bones should 
be sawn together, by adapting the edge of the saw to both at the 
same time. The front edge or spine of the tibia may be afterwards 
removed to the extent of half an inch. The direction of the cicatrix, 
whether transverse, vertical, or oblique, may wait on the option of 
the operator, and be determined by the convenience of dressing, or 
by the liability of the tibia to exposure by after retraction of the 
flap. 

Double Flap Amputation at the Calf. — The operator stands on the 
right side. A small anterior flap of integument only is made in 
front of the tibia, extending outwards as far as the fibula, and should 
be reflected. A long, pointed, narrow knife, double edged at the 
point, is then introduced along the posterior surfaces of the two 
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bones, and brought out on the opposite side of the limb. This pos- 
terior flap is then cut downwards from the bones to a sufficient 
extent to cover the end of the stump. But, as the mass is thick, 
and will require a good deal of integument to cover it, this flap is 
usually made very long. I have seen it often of six inches in length. 
The division of the soft parts is completed by the catlin. These 
edges are then adapted. This is a very objectionable operation, 
obeying none of the requirements which are imperative in flap ope- 
rations elsewhere. The bone lies at the side and not in the centre, 
the anterior flap is exceedingly thin, the posterior flap exceedingly 
thick and disproportionate in size, and this fleshy mass is brought 
entirely over the ends of the bones, and there is no correspondence 
between the flaps when attempted to be brought into apposition. 
The thickness of the calf renders it unwieldy and inflexible, and 
projecting at the angles in an unsightly manner, it has all the 
appearance of a displacement of the calf. The objection to this 
operation lies in the mass of substance carried forwards, and this 
may be avoided by a better operation, which I have for many 
years adopted, and which appears to me an improvement on the 
former. 

Amputation at the Calf by transfixion of the Calf in part only. — 
The operator stands on the right side of the patient. The leg 
being raised, the calf is supported on the open palm of the left hand 
of the operator, by which it is flattened out considerably in breadth. 
The knife is then introduced through the skin at a depth of not more 

Fie. 59. 




than half or three-quarters of an inch above the palm of the hand, 
and passed straight across to the opposite side, and the posterior 
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flap, which in addition to the integuments will thus include a small 
thin portion of the gastrocnemius, is formed of sufficient length to 
pass forwards around the end of the tibia. The anterior flap is 
now cut, but of small dimensions. A circular sweep of the knife 
around the limb is then made, which divides the rest of the calf, and 
the catlin is introduced through the deep muscles and interosseous 
membrane. By this means a posterior flap is formed, which being 
thin corresponds with that in front, in size and substance, and leaves 
little or no muscle for after absorption. When the entire calf is 
brought round the bone, I have known upwards of three months 
required for the healing process, and in such operations, when the 
calf is large, the aspect of the stump is almost ridiculous. 

In amputating the leg immediately below the knee, it is very 
desirable to avoid the division of the ligamentum patellae, if possi- 
ble ; not with the idea that the muscles inserted into the patella 
will thereby lose their function as agents of extension of the leg, 
but because the action of one of them, viz., the rectus, will be com- 
promised as an agent of flexion of the thigh : and certainly, if the 
tibia be divided as high as the tuberosity, too small a portion of the 
bone will be left for convenience in kneeling on the cushion of the 
artificial support. 

These operations are performed on the same principle as that last 
described, taking a small thickness only of the gastrocnemius, in 
addition to the skin, to form the posterior flap, supposing the flap 
operation to be selected ; but the circular operation is not unsuitable 
to this region, because the muscles behind are thinner, and the bone 
projects more considerably towards the back part of the limb. 

There can be no necessity to remove the head of the fibula, nor 
any advantage from this unnecessary addition to the operation, but 
not on account of the reasons usually assigned by authors, viz., that 
the articulating surface communicates with the synovial membrane 
of the knee-joint, which it assuredly does not do, except in very 
rare examples of structure ; of the flexors of the leg, the semi-mem- 
branosus alone will escape division in amputation as high as the 
tuberosity of the tibia. 

Amputation of the Leg between one and four inches above the 
Ankle-joint. — This operation is necessary when the entire bones of 
the tarsus are so far injured or diseased as to render the removal of 
the foot compulsory. The advantage obtained from selecting this 
situation is that of its convenience for the application of an arti- 
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ficial foot, or some permanent support, as a substitute for the foot. 
It is therefore, for the most part, unsuitable to the necessities of 
hospital patients. Ten muscles will require division, the larger 
number of which are reduced to tendon ; the stump will necessarily, 
therefore, be integumental. 

The tourniquet may be applied in the ham, with the addition of 
a compress of linen placed underneath the pad of the instrument. 
The double flap operation by transfixion is unsuitable to the struc- 
tures to be 'divided. The division of the tendons can never be 
cleanly and well effected by the flap operation. They require a 
transverse section while supported behind. The best operation is 
that of the double flap of the integuments. These should be made 
in front and behind, and ample, though not excessive in length. 
Supposing the leg to be nine inches in circumference, each flap will 
be required of the length of about two inches, allowing for the 
retraction of the integuments. The flaps should not be too much 
arched, but so made as to meet along a nearly straight line. The 
centre of each lateral aspect of the leg may form the extremities of 
each arch. The muscles and tendons being divided, the catlin 
should be used with some care, and the incision effected by it be 
smooth, and not jagged. A triple-tongued linen retractor should 
be employed, and the bones sawn together. The three arteries of 
the leg may require ligatures. Of these the peroneal will be found 
running along the inner side of the fibula. 

AMPUTATION OF THE FOOT AT THE ANKLE-JOIXT. 

The great importance of retaining as much of the lower extremity 
as possible has led to a very good operation, which was first adopted 
by Mr. Syme, of Edinburgh, viz., amputation at the ankle-joint, for 
the removal of the foot. The tourniquet may be applied in the ham. 
This operation is thus performed. 

An imaginary line is drawn round the sole of the foot from each 
ankle, and this constitutes the line of the first incision, which is to 
be carried down to the bone, throughout its entire length. The foot 
is now raised, and held firmly by one, or even two assistants, or 
supported off the level of the table or bed by a firm pillow, placed 
at a little distance above the ankle-joint. The operator then pro- 
ceeds to reflect the integuments with the subjacent fat from off the 
os calcis, until it is completely separated from the bone, and pushed 
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loosely backwards, exposing about an inch of the tendo-Achillis, 
which tendon may be at once divided. The upper angles of the first 
incision are then connected by a nearly transverse line across the 

Fig. 60. 




front of the joint, which should penetrate the cavity. The lateral 
ligaments may then be divided, the foot dislocated from its socket 
in the tibia, and the remaining tendons divided. The flap is then 
drawn forwards over the ends of the tibia and fibula, and united by 
suture and plaster. The stump will require the pressure of cotton 
wool, in consequence of the rapidity of the flap adapting itself some- 
what imperfectly to the cavity in the end of trie tibia. 

Amputations between the Bones of the Tarsus. — It is the duty of 
the surgeon to retain as much of the foot as possible, in all diseases 
involving a part only of its structure. As these are among the 
most difficult of the amputations, it is very necessary that the bony 
structure of the foot be carefully studied before proceeding to am- 
putate, and the best evidence obtained in determining the extent of 
the disease or injury it may have sustained. No artificial support 
can compare with the advantage derived from the retention of the 
os calcis and astragalus, for example ; and if to these we have the 
power to retain the navicular and cuboid bone, the merit of the 
operation is yet more complete. 

Amputation across the middle of the Tarsus, or Choparfs Opera- 
23 
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tion. — By this operation, the astragalus and os calcis of the tarsal 
bones are alone retained. The articulation between these bones 
and the navicular and cuboid is opened nearly directly across the 
foot. But this portion of the foot gives a firm support to the body 
in progression, and it is greatly preferable to any artificial agent, 
although forming little more than a mere pillar ; for, though the 
movements of the ankle-joint remain unimpaired, yet the actions 
of all the muscles of the foot are destroyed. Indeed, those of the 
calf of the leg are the sole remaining agents which retain their 
insertion ; yet their function is destroyed by the removal of the 
foot, their office being that of raising the weight of the body upon 
the distal extremity of the metatarsal bones ; but as these bones 
are removed, the function of the muscles is lost, and the muscles 
of the calf must always be absorbed in cases in which the above 
amputation has been practised. 

Chopart's operation on the foot is required in disease or injury of 
the metatarsus, probably involving the five smaller tarsal bones. 
In examining the articulated foot, it is apparent that these bones, 
viz., the navicular and cuboid, are connected to the astragalus and 
os calcis along a nearly straight line. This line may be determined 
with some precision by the following rule. About half way along 
the outer edge of the foot, the fifth metatarsal bone will be distinctly 
felt to project. In a line backwards from the proximal surface of 
this rounded projection, measure three-quarters of an inch, and mark 
the point with ink. This distance of three-quarters of an inch 
corresponds with the outer edge of the cuboid bone ; and from this 
point draw a line inwards of one inch in length across the foot. This 
line will correspond with that of the articulation between the os calcis 
and cuboid bone. To discover the articulation of the navicular bone 
with the astragalus, pass the thumb with some force of pressure over 
the inner side of the foot, an inch and a half in front and below 
the internal malleolus. The projecting bone then felt is the navicu- 
lar©. This process gives insertion, below it, to the tibialis posticus, 
but its articulating surface, with the astragalus, is half an inch 
posterior. One inch, therefore, obliquely downwards, from the 
anterior surface of the malleolus towards this projecting process of 
the navicular bone, will correspond with the joint. This point should 
be marked in ink, and from it a gently curved line should be drawn, 
arched forwards, to meet that already made. This line will mark 
that of the articulation between the astragalus and navicular bones. 
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A small flap is made from above ; the larger one from below. From 
the upper surface, the flap is formed by cutting about half an inch 
longitudinally, quite on the side of the foot, and then carrying the 
incision nearly transversely across the dorsum, but slightly arched. 

Fig. 61. 




This incision should pass down to the bones, and the flap be reflected. 
In making the lower or plantar flap, it should be kept in mind that 
the foot is considerably thicker on the inner than on the outer side, 
and consequently that this flap must be formed obliquely. The 
necessary apposition of the surfaces renders the formation of this 
flap by cutting from within outwards, after opening the joint, exceed- 
ingly difficult, the flap thus made being mis-shaped and unnecessarily 
thick. It is, therefore, advisable to make it below, commencing 
from the end of the first longitudinal incision (suppose on the outer 
side), and carrying it across in an oblique direction, forming a flap 
of nearly two inches in depth, until it reaches the articulation of 
the metatarsal bone of the great toe. It should then be carried 
backwards in a continued curve to meet the other extremity of the 
first flap. It is not desirable, in this lower flap, to dissect back the 
entire substance of the sole ; but, as in the case of amputation of 
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the calf of the leg and elsewhere, to take a part of the thickness 
only, and especially at the beginning of the flap, increasing its 
thickness as it is reflected. The joint should then be opened from 
above, employing some force of depression of the foot with the left 
hand ; but not using force of pressure toiih the Jcnife; for the joint, 
which is close at hand, should be opened by tact, and not by force; 
and if the knife be applied to the right surface, it will pass without 
effort into the articulation ; if in the wrong direction, no force will 
effect it. By such attempts to bring the operation to a close, it is 
generally prolonged considerably. The remaining soft parts being 
divided, the flaps are brought over the bones. Two or more arteries 
may require a ligature. 

AMPUTATION AT THE TARSO-METATARSAL ARTICULATION— 
HEY'S OPERATION. 

This operation was first practised by Mr. Hey, and subsequently 
recommended and adopted by Lisfranc. It consists in the removal 
of the five metatarsal bones from the tarsus. This line should be 
thoroughly studied by the operator on the articulated foot, before 
proceeding to operate. Its general direction may be ascertained 
with sufficient accuracy in the following manner. The projection of 
the fifth metatarsal bone is always distinct. At its connection with 
the cuboid, this line commences on the outside, suppose of the right 
foot. On the inner side, the projection of the navicular bone is 
almost equally distinct on pressure. Press the last joint of the 
thumb vertically on this process, and the breadth of the thumb will 
correspond with that of the bone ; measure one inch exactly in an 
ordinary sized foot lower down, and we have the line of articulation 
between the first metatarsal and the internal cuneiform bone. Unite 
these points by an arched line passing across the dorsum, 
corresponding with the natural arch of the foot, thus, 
making the centre of the arch correspond with the second, and 
not the middle, metacarpal bone. This imperfectly formed arch 
would be complete but for the second metatarsal bone, which projects 
backwards, beyond the line of the rest, to the extent of a third of an 
inch, interrupting the continuity of the line across the foot, and 
articulating not only with its own cuneiform, but with the external 
and internal cuneiform and third metatarsal bones. 

An incision should be commenced on the outside of the foot on 
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the fifth metatarsal bone, carried a little way down longitudinally, 
and then across the foot ; half an inch below the line of the articu- 
lation, the distance increasing a little towards the great toe, and 
terminating well on the inner side of the foot. This slightly convex 

Fig. 62. 




flap being reflected, the under, or plantar flap should be made by an 
oblique incision, extending two-thirds along the metatarsal bones, and 
then carried back obliquely across that of the great toe, to join the 
inner extremity of the first flap. Part of the muscular substance of 
the sole only should be reflected towards the margin of the flap, but 
more towards the base. The joint being opened above, we come to 
the obstruction of the second metatarsal bone, which should be 
divided by a pair of bone forceps, and not attempted to be disarticu- 
lated. Except in very experienced hands, this is a very tedious 
undertaking. One or two ligatures may be required, and the flaps 
united by suture and plaster. 

In the last two examples, the double flap operation recommended 
is, I think, preferable to the single flap. The line of junction may 
be made across the middle of the stump, or, as above given, some- 
what higher; but pains ought to be taken to ensure some correspond- 
ence in the thickness as well as in the form of each flap. 

If the material of either flap be imperfect, consequent on disease 
or injury involving the skin, sufficient integument may be obtained 
for a single flap either above or below. In reflecting the flap from 
above, I see no advantage in including the extensor tendons or the 
extensor brevis muscle. 
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AMPUTATION OF THE GREAT TOE, WITH ITS METATARSAL 
BONE, AT ITS TARSAL ARTICULATION. 

This ought to be an operation rarely performed, for the value of 
the proximal extremity of this bone is valuable, as forming the 
insertion of the peroneus longus muscle. As a general rule, there- 
fore, it is very preferable to divide the metatarsal bone by the saw 
or by bone forceps, instead of disarticulating it. The line of the 
articulation may be ascertained by the rule given in the last opera- 
tion. The vertical measurement, or the thickness, of the tarsal end 
of the metatarsal bone, in a foot of ordinary dimensions, is one inch 
and an eighth, and the surface of the cuneiform bone requires, there- 
fore, a flap of ample size. When required to be removed at the 
articulation, make the measurement, and mark the line of division 
by means of a loop of cord or string. This loop should be formed 
of seven inches in length of cord, and passed over the great toe, the 
end of the cord being drawn tight along the inner side of the foot, 
just below the inner ankle. Ink this line, and commence by placing 
the foot firmly on the heel, and inclined forwards in extension. 
With a strong but narrow scalpel, and at the same time holding the 
toe firmly, and drawing it from the rest of the foot, cut down along 
the dorsal line, over the metatarsal bone, to its inner side, continuing 
the incision for nearly an inch beyond the articulation about to be 
opened. Make a similar incision below, in both cases cutting cleanly 
upon the bone. Reflect the flaps backwards, and open the articula- 
tion, and remove the remaining soft parts. The two opposite edges 
of the flaps will perfectly correspond. 

If, having exposed the metatarsal bone, it be not found indispens- 
able to disarticulate it, the application of bone forceps, or chain, or 
metatarsal saw, half an inch only lower down the bone, will save 
the peroneus longus. 

FOR THE REMOVAL OF THE LITTLE TOE WITH ITS META- 
TARSAL BONE. 

A loop of similar dimensions will be required, but the loop should 
be drawn downwards, quite along the outer side of the foot. The 
operation is performed by the same method as that adopted in the 
last case. 
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AMPUTATION OF THE GREAT TOE. 

The articulation of the great toe, with its metatarsal bone, 
forms also a very large joint. The size is rather due to the meta- 
tarsal and sesamoid bones than to the phalanx, and the consequence 
is, that sufficient integument is not invariably left to cover it, when 
the operation is performed without rule or without sufficient con- 
sideration. If four inches and a half of string be formed into a loop 
and drawn over the great toe, it will form a very obtuse oval 
approaching to a circle around the toe. But this line of incision is 
necessary to insure the retention of sufficient integument to invest 
the distal end of the large metatarsal bone it has to cover, the size 
of which is yet increased by the presence of the sesamoid bones, 
which, supposing ample integument to be left, need not be disturbed 
from their position. This nearly circular incision should be made 
firmly, that the tendons may be at once divided. It is of no import- 
ance in what aspect it is commenced. The bone being cleared all 
around of its soft parts, the joint is opened, and the phalanges re- 
moved. 

A second mode of effecting this separation of the great toe is by 
a double flap. Bend the toe downwards, and make a dorsal flap, 
which is carried round across the middle of the phalanx, from the 
integumental fold, between that and the second toe, to the side of 
the ball of the first toe, and reflect it. A similar line below, unit- 
ing the ends of the first flap by a circular sweep of the knife, forms 
the lower flap. The bone is then disarticulated, and the lower flap 
completed by cutting out. A third mode of performing this ampu- 
tation, which insures sufficient integument, consists in making a 
straight longitudinal incision along the inner side of the toe, com- 
mencing about half an inch behind the articulation, and carrying 
it onwards to the middle of the first phalanx. At this end of the 
line make a circular incision around the toe down to the bone, re- 
flect back the integuments and soft parts from it, and open the 
joint from above. These operations on the toe often require a 
ligature or even two. 
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AMPUTATION OF THE PENIS. 



In this amputation, we endeavor to avoid excess of integument, 
by drawing it downwards at the moment of division. The organ is 
to be elongated by the left hand of the operator, and cut through 
by one sweep of the knife passing obliquely from behind forwards, 
for the purpose of leaving the urethra and spongy body somewhat 
longer than the rest of the organ. This is done with a view to 
keep the orifice of the urethra clear of the cicatrix. Two ligatures 
may be required. 
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CHAPTER X. 

EXCISIONS OR RESECTIONS. 

APPLICATION OF THE TERM. — A SUBSTITUTE FOR AMPUTATION. — OVER- 
LAPPING OF BONE IN FRACTURE. — NECROSIS OF BONE. — UNUNITED 
FRACTURE. — OFTEN UNSUCCESSFUL. — LESS APPLICABLE TO THE LOWER 
THAN THE UPPER EXTREMITIES. — SPECIAL EXCISIONS. — LOWER AND 
UPPER JAW. — EXCISION OR RESECTION OF VARIOUS JOINTS. 

The last quarter of a century has been a fruitful period in the 
performance of these operations, and the records of surgery in Britain 
and elsewhere teem with abundant evidence of the practicability of 
this valuable step in the onward march of judicious operative sur- 
gery. By the term resection, is understood the removal by excision 
of any portion of dead or diseased bone, whether composing a part 
of a joint or of the shaft. It is often practised for the removal of a 
joint of which the bony structure is the seat of disease. Thus it 
becomes a grand substitute for amputation in diseases of joints, and 
as such may be often classed among the most efficient operations in 
surgery, for the destruction of the joint, whether shoulder, or elbow, 
or wrist, is yet compatible with a good deal of useful movement of 
the limb, such is the conservative power of nature. But the suc- 
cess that has attended it, and that has interposed itself between the 
disease and the amputating knife, presents no small temptation to 
its performance in cases in which the resources of curative surgery 
are yet unexhausted ; and I therefore recur to a remark I have pre- 
viously made in reference to the subject of amputations in general, 
that diseases that are curable, and are cured in one hospital, are re- 
moved in another; and consequently we are not justified in resorting 
even to the lesser expedient of the excision of a joint, or a part of it, 
until every remedial agent of cure has been tried without success. 
The knowledge both of these agents and of the order and degree of 
their influence constitutes a distinct branch of surgery from that 
which forms the subject of this volume. A surgeon who has exhibited 
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the highest competency to the performance of difficult and rare 
operations, may be less competent than another to wield the cura- 
tive agents referred to; and looking to the aggregate of medical men, 
it will be readily allowed that pre-eminent merit in both departments 
of surgical practice is, on the whole, more exceptional than common. 
If the excision of a joint redeem a limb from amputation, it does 
not sanction the resort to the knife, by the smallest relaxation of 
the imperative rules that can alone justify the resort to the larger 
operation, when that operation becomes necessary. The same in- 
curability of a joint, and all the same conditions that justify ampu- 
tation, must be thrown into the scale, to warrant the lesser operation 
of resection. If the disease be incurable, one of two operations must 
be resorted to, and of these two, resection presents less of objection 
than amputation, and therefore we have recourse to it. 

It must be acknowledged in all candor, that the results of these 
operations for excision of joints, whether in part or entire, do not 
justify a very sanguine expectation. So far as the important end is 
achieved of the removal of disease, and the re-establishment of health, 
it is undeniable that much benefit may accrue to the subjects of the 
operation ; but I think we should be careful how we hold out pro- 
mises of recovery, or pledge ourselves to regenerate locomotive power, 
in the cases of operations for resection of the joints of the lower 
extremity. The functions of the upper and lower extremity are so 
widely different that an operation which may afford considerable 
benefit in the one case may terminate most unsatisfactorily in the 
other. I have seen more than one example in which the operation 
of resection of the lower limb has added little to the ultimate com- 
fort or convenience of the affected person. 

The operation which bears this name is not confined, however, to 
the excision of joints, but applies on a minor scale to many occa- 
sions, such as the removal by the saw or forceps of the overlapping 
ends of bones, in recent or in old fractures, in cases, also, of ununited 
fracture, or to the removal of either maxillary bone. 

"When in cases of fracture of the long bones, the attempt at reduc- 
tion by elongating the limb fails to restore the bone to its natural 
relations, when the overlapping is considerable, and the projecting 
end of the bone great, promising positive abridgment of the length 
of the limb, if the bone protrude towards the skin, by which it is 
chiefly covered, as on the inner side of the tibia, for example, or the 
fibula ; if the movements of the forearm be impaired by fracture of 
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either bone, on the same conditions, it may be desirable to cut down 
on the projecting bone and remove it. For this purpose an incision, 
sufficiently short in length, should be made upon the bone, which is 
further freed by the knife in dissecting around it ; the limb is then 
bent at the fracture, so far as to protrude the bone through the 
wound. The soft parts being well protected by a thin plate of any 
metal at hand, by a copper spatula, or the blade of an amputating 
knife, the protruding bone is removed by the saw, or by the bone 
forceps, and the parts restored, the outer wound being carefully 
brought into exact apposition. It is hardly necessary to say that 
it is undesirable to cut deeply into the muscular structure of the 
limb. 

A similar operation is occasionally required for the purpose of 
removing the ends of the bone in ununited fracture. It occasionally 
happens, after fracture, that the usual period expires without the 
least union of the broken bone ; and weeks or months may elapse, 
often under the best management, without any attempt at reparation 
being made by the bone. But this result may originate in two causes, 
essentially distinct in their nature from each other. The one is 
dependent on local, the other on constitutional causes. In the one 
case, the difficulty has arisen, either in part or entirely, from the 
want of careful apposition of the broken ends, or from the want of 
perfect rest ; in the other from deficiency of ossific action. In the 
first example, the shaft of the bone retains its natural thickness up 
to the broken extremity, where more or less callus is deposited; 
whereas, in the case of want of adhesive action, the bone is attenu- 
ated up to the broken part, and there is a total want of callus de- 
posit, provisional or permanent. This distinction can generally be 
ascertained before operating, by the pressure of the fingers on the 
fractured part. Many means have been resorted to by surgeons to 
regenerate this want of action, by cutting down to the fracture and 
filing the ends of the bone, or sawing them off; or without the em- 
ployment of the knife, to rub them with force against each other, 
or to pass a seton thread across the interval of the ununited bone. 

Whatever operation be resorted to, it is desirable to select that 
aspect of the bone that is most accessible, and will less injuriously 
involve parts beneath, that are essential to the structure of the limb. 
The humerus should be exposed on the outer edge of the triceps 
muscle ; the radius or ulna on their posterior and lateral surface ; 
the femur on the outer side of the thigh, by cutting through the 
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vastus externus anterior to its origin from the linea aspera ; the tibia, 
on its inner side. 

An incision of sufficient length being made down to the bone, each 
extremity of the fractured bone is alternately brought to the outer 
wound, and a chain or fine saw applied ; removing from a quarter 
to half an inch, or even more, where it is evident that absorption 
of the bone has taken place. Great care must be taken to avoid the 
presence of any bone-dust in the wound. The ends of the bone 
being replaced, and the wound carefully united by plaster, the frac- 
ture is to be put up, care being taken that the ends are brought into 
perfect contact, and retained there. The success attendant on this 
operation is unfortunately not very general ; the w T ant of power 
being rather the result of constitutional infirmity. 

EXCISION OF THE LOWER JAW. 

The lower jaw is occasionally the seat of disease involving its 
texture, whether originating from the periosteum or from the in- 
ternal structure of the bone. It is also liable, in common with other 
bones, to necrosis. Well authenticated cases are on record, in which 
the entire of the lower jaw has separated, in a state of necrosis, and 
partial separations are by no means uncommon. Of the former, the 
museum of St. Bartholomew's contains a fine specimen, and a second 
occurred in the wards of the hospital during last year, under the care 
of my colleague, Mr. Stanley. Diseases arising from the periosteum 
are generally more or less hard and fibrous in their texture, and of 
slow growth. These diseases, whether osteo-sarcoma, fibrous tumors, 
or exostoses, require the removal of the part of the bone from which 
they arise. When taken early, a section of the bone only may be 
involved ; but if far advanced, the excision of the entire bone may 
become necessary. But the necessity for this operation is a very 
uncommon one, the disease rarely extending beyond the angle of the 
bone. It will be recollected that the ramus of the lower jaw, beyond 
the angle, is flat and thin, and receives the insertions of the masseter 
and internal pterygoid muscles. This portion of the bone is less 
liable to disease than other parts, whether benign or malignant. 

Cancerous affections generally originate in the cancelli around 
the alveoli, and involve the body of the bone, from the angle to the 
symphysis. Under the various titles of cancerous, fungoid, or 
medullary tumors, this disease extends, pushing outwards the lower 
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part of the cheek into a rounded form. In fibrous or osseous tumors 
of slow growth, the removal of the lower jaw, or a part, is an ope- 
ration called for by judicious surgery ; and may be undertaken with 
a good prospect of a favorable result, but in cancerous, medullary, 
or fungoid disease of this bone, the excision of the bone is rarely, 
if ever, successful in eradicating the disease from the system. 

In the year 1836, I removed a portion of the lower jaw from a 
lady, who had fungous thread-like processes shooting out from 
several of the alveoli of the lower jaw, on the right side. The teeth 
had been drawn in consequence of the disease, when incipient. The 
case was seen by two or three surgeons of competent judgment, and 
all of whom concurred with me in recommending the operation as 
the only treatment likely to prove permanently successful. I divided 
the jaw at the symphysis and at the angle, nearly an inch beyond 
the part apparently affected, as proved by subsequent examination, 
and detached the insulated portion. The disease returned within 
twelve months, reached a frightful magnitude, and destroyed her. 
In this case we had every warrant for the operation, and abundant 
promise of success. The disease was comparatively recent, the 
growth small, the surrounding parts not involved. The division of 
the bone exceeded the dimensions of the disease, by half an inch in 
front, and by full an inch behind, and yet it returned with all its 
violence, involved all the surrounding structures, raised a mass of 
enormous magnitude, encroached on both trachea and oesophagus, 
till she was worn out and died. 

Excision of either the upper or lower jaw was an operation much 
in favor with hospital surgeons up to the last ten or fifteen years. 
Comparatively speaking, it is now rarely performed, and for this 
reason, that it does not afford the remedy promised ; and it behoves 
all surgeons to pause before having recourse to it, and to ascertain 
the general, if not the precise nature of the disease for which it is 
applied : in fibrous tumors of bone, the prospect is a favorable one ; 
in malignant disease most unpromising. 

Relative Anatomy of the Lower Jaiv. — The jaw articulates with 
the glenoid cavity by means of the condyle, immediately in front of 
the meatus auditorius externus, an inch in front of which is the 
coronoid process, giving insertion to the temporal muscle. The 
ramus descends from these processes to the angle of the bone, which 
then becomes horizontal, to the centre or symphysis. On the inner 
side of the ramus is the dental canal, for the dental artery and nerve, 
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and extending downwards to the angle of the bone, on the inside, is 
the insertion of the internal pterygoid, and on the outside, that of 
the masseter muscle, in front of which the facial artery ascends on 
the bone. The external pterygoid is inserted into the neck of the 
jaw and articular cartilage. The mental foramen is one inch and a 
quarter from the symphysis, opposite the second bicuspid tooth. 
Attached to the inner side of the bone, and to the base, are the 
digastricus, mylo-hyoideus, genio-hyoideus, and genio-hyoglossus ; 
on the exterior, the depressor anguli and labii inferiorus muscles ; 
sixteen teeth occupy the alveoli. 

The patient should be placed in a high-backed chair, with the 
head well supported by an assistant. Supposing it intended to re- 
move the body of the bone to the angle, a firm incision should be 
made alonsr the line of its basis to the above extent. This incision 
will necessarily divide the facial artery, which will bleed freely, and 
should be immediately tied. The knife should then be passed up- 
wards into the mouth, separating the cheek along the same line 
from the gum, the point being guided within, by the fingers of the 
left hand. When the outer surface of the bone is clear, the knife 
should be again introduced near the symphysis, inside the bone, 
aided by the fingers employed in depressing the tongue and sub- 
lingual gland, to protect them from the knife, and should divide the 
muscles attached to its inner surface, but chiefly the mylo-hyoid. 
The attachment of the glenoid muscles to the symphysis may ren- 
der their division unnecessary. The division of the symphysis will 
require the application of the saw, and may be completed by the 
forceps. The masseter muscle is to be raised from its insertion into 
the angle, and the bone cut asunder as before. The operation is a 
simple one, may be performed in a short space of time, and leaves 
little deformity, or other evidence of its extent. 

The necessity of removing the ramus also, in addition to the body 
of the lower jaw, may be either determined previously, or its de- 
cision may await the completion of that stage already described. 
If we have proceeded to the exposure and denudation of the body 
of the bone, and it is then obvious that the disease extends up 
the ramus, there is no alternative but its removal. But as every 
quarter of an inch increases the difficulty of the undertaking, so it 
may be advisable, in cases of fibrous disease especially, and not of 
the malignant kind, to divide the ramus, leaving the condyle and 
coronoid processes untouched. The operator proceeds by a vertical 
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incision through the soft parts, along the ramus, at about a quarter 
of an inch from its posterior margin, made down upon the bone. 
This incision will divide the transversalis faciei artery, the parotid 
duct, and the portio dura nerve. The masseter muscle is dissected 
rapidly from the bone. The ramus may then be sawn across, or the 
condyle exposed and disarticulated, and the insertion of the tempo- 
ral muscle to the coronoid process divided. 

In removing these two processes, the edge of the knife should be 
kept pretty close to the surface of the bone, in order to avoid the 
temporal artery, and also to the inner surface of the ramus, while 
detaching it from the internal pterygoid muscle ; by which means 
the trunk of the internal maxillary artery will also escape division 
by the knife ; but that of its primary branches, the dental and mus- 
cular, is inevitable. The flap should be brought into exact apposi- 
tion, and supported with moderate pressure through the medium of 
cotton wool, or some soft material. 

Excision of the Upper Jaw. — Before proceeding to this large ope- 
ration, the relations of the bones should be sufficiently studied on 
the skull. It will be observed that the superior maxillary bone 
enters into the formation of the nose, forms the greater part of the 
floor of the orbit, on which the apparatus of vision rests, is connect- 
ed largely to the malar bone, and forms also the greater part of 
the floor of the nostril and roof of the mouth. Its relation to the 
palate bone along the roof should be noticed especially, because this 
latter bone holds important relations to the velum palati, and should 
be retained, if possible ; and the more so, because it is rarely in- 
volved in the disease. 

The patient should be seated in a chair, with the head supported, 
as in the former case. If placed horizontally, the blood will flow 
backwards into the fauces, to the great annoyance both of the ope- 
rator and the patient. The middle incisor tooth of the affected side 
should be previously drawn. The extent to which the malar bone 
is involved may be a matter of uncertainty. If involved, its re- 
moval will form no considerable addition to the extent of the opera- 
tion. The nature and extent of the external incisions must be in 
some degree determined by the form and extent of the tumor. The 
soft textures of the face, composed of skin, muscles, and fat, must 
be raised from off the maxillary bone ; and there are no vessels of 
sufficient magnitude to qualify the incisions to be made, which are 
regulated partly by the convenient exposure of the bone, and partly 
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by the necessary restoration of these structures to their former rela- 
tions. The lines of incision should be marked in ink. 

The first incision, as recommended by Mr. Liston, is made from 
the external angular process of the frontal bone to the angle of the 

Fig. 63. 




mouth, dividing all the soft parts down to the bone ; a second incision, 
commencing on the nasal process of the maxillary bone, is carried 
vertically downwards, through the upper lip, separating the side of 
the nose, by detaching the nasal cartilage from the maxillary bone. 
Thus a vertical flap is made, hanging from above. This flap is to 
be raised, and dissected off the maxillary and malar bones, to the 
infra-orbitary ridge, dividing the elevator muscles of the upper lip, 
and infra-orbitary artery and nerve. The dissection is then carried 
into the floor of the orbit, and the knife employed in separating the 
inferior oblique muscle, and other soft parts connected with the eye, 
from the orbitar plate. If it be then found necessary to remove 
the malar bone, an incision should pass backwards along the line of 
the zygoma, and reflected from the bone. 

The entire of the front surface of the maxillary bone being now 
cleared, cutting bone forceps, of large size, should be used to divide 
the malar at its connection with the maxillary bone, or to divide the 
malar through the zygoma. The next division by the same instru- 
ment is made at the external angular process of the frontal bone ; 
and by employing the instrument as a lever, the orbitar plates of the 
maxillary and sphenoid will be separated into the spheno-maxillary 
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fissure, or the same fissure will be opened by the first application of 
the forceps between the malar and maxillary bones. The forceps 
are again applied to the line of junction of the two maxillary bones, 
the upper blade being introduced into the floor of the nostril, and 
again obliquely across the nasal process, towards the nasal canal. 
The bone, with the diseased mass, is then insulated on its sides, and 
if forced downwards it will be detached from the ethmoid bone ; and, 
if possible, should be separated from its attachment to the palatine 
process of the palate bone, which may be effected by a transverse 
division made along the line of their junction with a strong knife, 
and the mass removed. The cavity should be filled with lint, and 
the facial incisions carefully brought into contact, and united by five 
sutures when all bleeding has ceased. 

When the disease in the antrum is limited, and it is obvious that 
neither the malar bone nor the nasal cavity is affected, the superior 
maxillary bone may be removed by a simpler proceeding, so far as 
relates to the external incision, and it is always desirable to incise 
the face as little as possible. An external incision, commenced 
below the middle of the orbit, is carried outwards, and running a 
little beyond the articulation of the maxillary and malar bones, is 
then curved inwards in a semicircular direction to the angle of the 
mouth. This flap, which is dissected off the bone and drawn towards 
the mesial line over the nose, permits the entire excision of the 
antrum, but leaves behind, undetached, the nasal process of the 
maxillary bone, and the malar bone ; while it permits the division 
of the maxillary bone from its fellow, or, what may be equally 
desirable, the cutting through the bone itself a little on the diseased 
side of the mesial line. But when the diseased growth is of uncer- 
tain extent, the larger exposure of surface is preferable, and even 
necessary. 

EXCISION OF THE HEAD OF THE HUMERUS. 

Bones entering into the formation of joints that justify excision 
are mostly softened in their texture and reduced in size. A period 
of some months or longer may elapse in which a course of treatment 
has been adopted without success, and during this period the cartilage 
on the head of the bone, and the bone itself, have undergone a wasting 
process. In calculating, therefore, the size and extent of the re- 
quisite incisions for this purpose, we are not to expect a bone of 
24 
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the ordinary dimensions of health to present itself, and there is 
therefore no necessity for an incision of greater than moderate 
dimensions. 

For the excision of the head of the humerus, one of two operations 
may be selected. The first consists in an incision commencing at 
the acromion and continued downwards, cutting through the deltoid 
muscle upon the head of the bone beneath it. This incision should 
extend to about three and a half or four inches in length. The 
bone should be cleared of the soft parts, by dissecting laterally under- 
neath the deltoid, the capsule opened freely, and the head forced 
out of its socket, by using the arm as a lever of the first kind. The 
head may then be removed at the anatomical neck, or below the 
line of the former cartilage. The shaft should now be replaced in 
its former position, the branches of the posterior circumflex tied, if 
necessary, and the wound carefully united by suture and plaster. 
It is not desirable to retain it in too high a position. 

The objection to this operation consists in the difficulty of suffi- 

Fig. 64. 




ciently exposing the head of the bone through the fissure made in 
the integuments and deltoid muscle. 

The second form of operation is more applicable to cases in which 
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the head of the bone is less wasted, and in which we have reason to 
believe that the glenoid cavity is also involved in the disease. To 
attain this object, the joint must be more effectually exposed by the 
separation of the soft parts about it. 

In reference to the necessity of removing the articular ends of 
both, or of all the bones entering into the formation of a joint, 
it must be recollected that the disease for which the operation is 
undertaken is not specific in its nature, and still less is it malignant 
or reproductive. I am myself very doubtful of the expediency of 
making any considerable effort to remove the articular ends of both 
bones, believing that, by the exposure of the joint, and the excision 
of one bone, a sufficient change will be effected in the condition of 
the joint to get rid of the disease. In proof of the correctness of 
this view, is the fact of recovery from operations of excision in which 
a part of a joint only is removed. The excision of the glenoid cavity 
is rarely attempted, and that of the condyles of the humerus alone 
is usually successful, although both radius and ulna are involved 
in the same disease as that for which the humerus has undergone 
excision. 

The second operation is thus performed. The arm being as much 
raised as it will permit without great effort, the integuments and the 
deltoid are divided by a circular sweep of the knife, made through 
them with a small amputating knife, from below upwards to the 
joint, in the form of a flap of the deltoid. The joint may be imme- 
diately exposed, and the head thrust out by the assistant, as before, 
while pressing the arm close to the patient's side. Should it be 
necessary to remove any portion of the glenoid cavity, it may be 
readily separated by the oblique-bladed bone forceps. Fragments 
of bone, if any, are to be removed, the arteries tied, and the flap 
carefully replaced. 



EXCISION OF ONE OR MORE BONES ENTERING INTO THE 
STRUCTURE OF THE ELBOW-JOINT. 

The patient is to be placed in such an attitude as will enable the 

operator to command the back of the joint freely. He may be 

placed on his face, or nearly so, with his arm supported on 1>; " "" u 
u j i -II- ^ • stated inwards 

douv ; or the arm, placed in complete pronation-- . -. °> 
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inches m length from above, extending on to the corresponding 
condyle. In making that on the inner side, the course of the ulnar 



Fig. 65. 




nerve must be recollected, and its division avoided. These two 
incisions, reaching somewhat below the middle of the joint, are to be 
united by a transverse incision, made deeply into the joint, and the 
flap reflected upwards cleanly off the bone. This transverse incision 
divides the insertion of the triceps from the bone. If the bone be 
sufficiently soft to be divided by the forceps, these instruments may 
be at once employed for this purpose ; but if it be necessary to em- 
ploy a saw, the thin blade of a spatula, or some similar instrument, 
should be passed in front of the bone, and between it and the bra- 
chialis muscle, a precaution that may be employed without difficulty, 
if the arm be a little bent. The lower end of the bone may then 
be removed by a fine metacarpal saw. 

Should it be deemed expedient to remove a portion of the two 
lesser bones, the two first incisions should be continued one inch or 
more lower down, and a lesser flap than the upper one made by 
reflecting the integuments from off the olecranon ; and the head of 
the ravo- ; c eX p 0se( j D y making a longitudinal incision directly upon 
it; and by pas»^ . cutting forceps, it may be divided 

through its neck, unmeet . , _ k ^ ^ ^^ . f 
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necessary, may be divided by the saw three-quarters of an inch 
down the bone, and the coronoid process removed by the forceps. 
Every loose portion of bone is to be taken away, and the parts 
placed in apposition, the joint being bent at nearly a right angle 
with the upper arm, and placed on a splint. 

In the performance of the above operation other forms of external 
incision may be occasionally preferable to that described. The con- 
venient exposure of the bone is the chief consideration. 

EXCISION OF THE CARPAL ENDS OF THE BONES OF THE 
FOREARM. 

The difficulty of this operation consists in the intimate relation 
of each surface of the bones to the tendons of the fingers or wrist. 
In front we have twelve tendons, on the external surface of the 
radius three, and six tendons behind the joint. Notwithstanding 
these obstacles, circumstances occur which render this operation 
necessary. This necessity refers to dislocation rather than to 
disease, and in this respect differs from the operations of excision of 
bone at the shoulder and elbow-joints. It is less applicable in 
disease, because the carpal bones may be reasonably supposed to be 
involved, the recovery of which would be less probable than in the 
cases of the larger bones, where the healthy action might be 
expected gradually to extend to the diseased extremity, supposing 
an important source of irritation removed. In cases, however, in 
which the carpal bones are thrown off the articulating surface of the 
radius, and the dislocation proves irreducible by ordinary means, or 
even by the subcutaneous division of one or more tendons or liga- 
ments, then the excision of the bone becomes warrantable, to remove 
the pain incidental to this accident. Without pain or any other 
attendant evil beyond the distortion of the wrist, the operation is 
not a justifiable one. 

The joint is exposed on the dorsal surface by two lateral incisions 
of two inches in length, united by a transverse line made below the 
projecting bone. The flap being raised, the tendons are exposed, 
and should be separated from the radius by a knife passed under- 
neath them in forcible extension of the hand backwards. Along 
this line the fine blade of a metacarpal saAV may be readily passed, 
which being jointed at the point, can be fixed to its back after 
passing across the tendons. The blade of a knife passed half an 
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inch under the radial artery, "will protect it from injury. The 
removal of a quarter of an inch of bone will suffice. 

In cases of dislocation of the carpal bones backwards, it will be 
yet more difficult to apply the saw to the radius, and under those 
circumstances, the cutting forceps may be applied to the first row 
of carpal bones, which may be removed in detail, which will answer 
every purpose proposed by the former operation. 

A second mode of performing this operation is by exposing each 
bone on its own side, dividing the lateral ligament, and commencing 
on the ulnar side, to detach the lower end of the ulna with the 
forceps, in abducting forcibly the hand. Adduction of the hand 
for the removal of the radius is then facilitated, and the same pro- 
ceeding is adopted for that bone. Advantage has been derived 
from the introduction of a band of soft material, such as a narrow 
strip of lint, between the tendons and the bones, by which the 
former have been more fully insulated and protected from the action 
of the saw or forceps. The flaps should then be replaced, slight ex- 
tension made, and the arm surrounded with a wet roller, and placed 
on a splint. 

EXCISION OF THE HEAD OF THE FEMUR. 

This operation is rarely justifiable, or, when performed, answers 
any good purpose. In strumous disease of the joint, followed by 
spontaneous disarticulation, the disease appears to have reached its 
crisis, and the morbid actions subside. The operation of excision is 
only indicated in disease of long standing, in which the parts are 
much attenuated, and when abscesses form about the joint, or 
around the head of the bone. Under these circumstances, the re- 
moval of the head may be occasionally justifiable. For this pur- 
pose, the bone may be exposed either in front or behind the neck, 
but the latter operation is, perhaps, more easily executed. The 
patient is placed over on the sound side, and supported in this 
position by a sheet carried round the trunk, and held or fixed on 
the opposite side. An incision is made longitudinally, to the extent 
of about three inches, over the trochanter major; and a second 
incision carried backwards, of sufficient length to expose the neck 
up to the head. For this purpose the leg must be carried over the 
opposite limb with some force, in order to facilitate the exposure of 
the head of the bone, and to bring it within the grasp of the opera- 
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tor. The ligamentum teres being absorbed, the head may be drawn 
from the acetabulum, if yet retained within it, and the neck divided 
with a fine saw. 

A second form of operation may expose the bone from the front, 
the patient lying on the back. The situation of the femoral artery 
being marked in ink by an external line, a straight incision is made 
from about an inch below the trochanter major, along the line of the 
neck, towards the acetabulum, stopping short of the nerves by at 
least half an inch. The neck being bared, and the capsule opened, 
the operator will be able to ascertain the extent to which he can 
command the part to be removed. If necessary, a second incision 
may be made backwards across the neck of the bone. The head 
may be disarticulated by the assistant, and drawn sufficiently out of 
its socket to enable the operator to cut through the bone as before. 
But of these two operations the posterior is safer and easier of exe- 
cution. 

EXCISION OF THE KNEE-JOINT IN PART OR ENTIRE. 

The operation of excision of the bones entering into the formation 
of a joint is rarely applicable to this large articulation, and should 
be undertaken, if at all, with peculiar deliberation, for two con- 
siderations of the utmost importance stand prominent in the path of 
the operator. The first relates to the extent of danger to life, and 
the probability of recovery ; the second, to that of the advantage 
afforded by the operation in furnishing a useful limb for the pur- 
poses of locomotion. With regard to the first question, death has 
been a frequent attendant on the experiment in the hands of Moreau, 
of Crampton, of Syme, and of Roux; and, certainly, the perma- 
nent benefit in such cases as have recovered has been by no means 
unequivocal. 

One mode of effecting the excision of the bones consists in 
making a crucial incision into the joint, of which the transverse 
line is formed immediately above the patella, and is continued 
laterally through the lateral ligaments. The joint is then fully 
exposed; the patella raised and turned downwards. The leg being 
then bent on the thigh, a knife is passed into the back of the cavity, 
and carried upwards behind the condyles, for the purpose of di- 
viding the gastrocnemius, popliteus, and plantaris muscles attached 
to them. These processes are then sawn off. Should it be necessary 
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to remove the head of the tibia, the integuments are to be reflected 
downwards in front of the joint, when the entire articular surface of 
the bone may be removed without difficulty. 

A second mode of performing this operation is effected by the for- 
mation of a large flap, similar to that made for excision of the elbow- 
joint. This is commenced by two lateral incisions made in front 
of the ham-string tendons, and united below by a transverse line 
passing through the ligamentum patellae. This flap is then reflected 
upwards. 

A part of the evil consequences of this operation have, doubtless, 
arisen from its great and very unnecessary extent. French ope- 
rators have adopted the proposed removal of six or eight inches of 
length of the bones. If we consider the immense exposure of sur- 
face which this proposal renders necessary, we cannot be surprised 
at the frequent fatality that has attended it. Surely the object of 
the operation would be answered by lesser incisions, and a far more 
limited division of the bone. If the joint be opened in front by a 
crucial incision, or, by what appears to me preferable, a semicircular 
incision, similar to that formed through the integuments and deltoid 
muscle, for the exposure of the shoulder-joint which should divide 
the ligamentum patellae below that bone, the condyles and tibia may 
be sufficiently exposed to the eye to allow of the removal of so much 
as will bring into future contact the healthy surfaces of each ; and 
for this purpose but a small section, probably not more than half 
an inch of its thickness, is requisite. If this operation can only be 
undertaken on the conditions which have hitherto regulated its per- 
formance, far better is amputation of the entire limb above the 
knee. 

EXCISION OF THE ANKLE-JOINT. 

This operation has been repeatedly performed with success, both 
in this country and on the Continent. To expose the joint, two in- 
cisions are made longitudinally, one on the inner side, commencing 
on the lower part of the malleolus, and extending upwards, of 
about two inches in length, and the other on the corresponding 
surface, over the malleolus externus. These are united in front by 
a transverse line of junction, through the skin only, made across 
the joint. The flap is to be reflected upwards to a sufficient extent 
to expose the lower end of the tibia. The tendons of the anterior 
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muscles are to be separated from the bone, and an open metacarpal 
saw, jointed at the end and fixed, introduced across the bone. The 
tibia may be protected behind by a metallic plate of any kind : but 
I should prefer to cut the bone through cautiously, and complete the 
separation by breaking it with a lever, for which little more than 
the handle of a strong knife would suffice. The lower end of the 
fibula should then be exposed, and removed. If it be necessary to 
remove the articular surface of the astragalus, a flap must be formed 
by carrying the incisions half an inch lower down, and the front of 
the bone exposed, a sufficient portion of which may be separated by 
the small convex, or by Hey's saw. The parts being cleansed, are 
brought into contact, the flaps restored, and the limb placed on the 
heel, or in a fracture box; at least, sufficient care should be taken to 
prevent the foot falling outwards. If there be any difficulty on 
this head, it is better that the patient be placed entirely on the 
side. 
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CHAPTER XI. 
ON TUMORS. 

LOCAL AND CONSTITUTIONAL. — BENIGN AND MALIGNANT. — CASES FOR 
OPERATION. — CASES FOR REJECTION. — VARIETIES OF TUMOR. — SARCO- 
MATA. — MAMMARY TUMORS. — EPITHELIAL CANCER. — CANCER SCROTI. 

The employment of the knife is more frequently called into requi- 
sition by the surgeon in the treatment of tumors, than in any other 
disease. By a tumor we understand a morbid growth, assuming 
more or less a definite form, and distinct from what we more appro- 
priately term a mere swelling or enlargement of a part. Such 
growths, for the most part, occupy the external surfaces of the body. 
The motives for their removal are founded either on the inconve- 
nience of their presence, or their obstruction to the movements, or 
other functions of the body, or on their tendency to disorganize 
parts, and involve in their growth any texture around them. In 
some forms of tumor the morbid action is purely a local one, involv- 
ing no structure but that immediately around it, while in other cases 
the disease appears as the product of a constitutional liability, in the 
production of which, although it occupies a region only, the entire 
circulation appears to participate, or perhaps, more strictly, in which 
the constitution takes early cognizance of, and adopts as its own. 
This distinction of local and constitutional tumor is more generally, 
though often incorrectly, recognized under the terms benign and 
malignant. 

Another ground of distinction is founded on the greater or less 
liability to involve in their growth the textures around, whether 
muscle, tendon, or bone itself. Such a disease is often deemed 
malignant in its nature, although the constitution may be appa- 
rently free from its ravages, and so long as the circulation deposits 
the material for morbid growth in any remote part of the body 
only, it is difficult to say how far this growth is dependent on a 
local action or on a general one. And yet, if the growth be removed 
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from one part, it will develop itself in another. The pathology of 
tumors is an exceedingly difficult subject, and notwithstanding 
various efforts made by eminent members of our profession to sub- 
ject them to some definite classification, the success has been hith- 
erto very equivocal. If we take the subject of cancer, how uncer- 
tain is its diagnosis, and how different the opinions expressed of its 
probable return, on removal ! The variety in these views is founded 
on that of the disease itself. Cancer is seen as a torpid, sluggish, 
and painless growth, occupying the mammary gland for years, and 
often forgotten by its possessor, or has long ceased to create alarm — 
a hard kernel, involving no texture, apparently insulated from the 
circulation, and closely resembling in its character and in its history 
a purely local disease. It is also seen in the same situation pursuing 
an active and vigorous career of mischief, extending over the breast, 
contaminating by its touch the entire body of the gland, cellular 
tissue, and skin, and destroying life in the course of a few months. 
In the first of these cases we often operate in the early stages with 
advantage ; in the second, death is the result ; but in neither case 
do we find evidence, on examination, of the existence of the same 
disease in the cavities or internal structures of the body. 

We generally attach to the idea of a malignant disease, a growth 
that, however simple in its nature or composition, has the power, as 
it increases, of involving other structures around it, and blending 
them into itself, having a tendency to return, when to all appearance 
entirely removed by operation, either in the situation of the former 
wound or in the textures of the viscera. 

With regard to the simple composition of tumors, we have exam- 
ples of the fibrin of the blood almost unchanged, and constituting 
one of the most destructive growths man is liable to, while another 
example, most prone to return after removal, and fatal alike to all 
structures within its range, is composed almost entirely of albumen, 
and named from that circumstance the albuminous sarcoma. Both 
of these diseases are malignant. But the above definition of a 
malignant growth will not universally apply, for no disease is more 
oppressive in its actions on the neighboring structures than an 
aneurism, which, as it enlarges, absorbs the contiguous bone to any 
extent, with the muscles attached to it. Neither will the third part 
of the definition universally hold, because cancer itself does not 
invariably return, even during a protracted life. 
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One mode of lessening the difficulty of the attempt to class tumors, 
and to distinguish the malignant from the non-malignant, is to take 
the more chronic forms of cancer out of the category of malignancy, 
and looking to the indisputable fact, that cancer may remain dor- 
mant and harmless for ten years in the female breast, and that the 
same disease is not reproduced on removal, and also that cancerous 
tubercles of large size may be found in the liver, and in other or- 
gans, of persons who have died from other and dissimilar diseases, 
we may infer that there is a condition of cancerous disease which 
does not answer to the definition usually given of malignant tumors. 
Of course I speak only of cancer in its scirrhous and thoroughly 
chronic form. 

It would appear that, however palpable the line that distinguishes 
the positive characters of benign and malignant, or local and con- 
stitutional tumors, yet, that as each approaches the confines at which 
the two diseases meet, the difficulty of discriminating the one from 
the other, in forming an opinion on any given case before the tumor 
is exposed, is almost insuperable. And in this respect the surgeon 
has greater difficulties to contend with than the pathologist. It is 
one thing to diagnose a disease by manipulation, and another by 
dissection. When called on for an opinion as to the expediency of 
an operation in any given case of tumor, we judge by manipulation, 
by our knowledge of the anatomical relations of the tumor ; we learn 
its history, its rate of progress, its physical characters of form, 
density, &c. The tumor being removed, is then subjected to the 
closer inquiry of the pathologist, and the microscope may be required 
to facilitate our decision. 

However great the difficulty of forming a correct judgment as to 
the liability of any given tumor to return after its removal, or rather 
of deciding whether the rudiments of the tumor are entirely eradicated 
from the body, yet the necessity for a correct judgment on that sub- 
ject is by no means invariably required to justify the undertaking 
its removal by operation. Almost all tumors have a tendency to in- 
crease in size. We infer that, if not' requisite at the time, their in- 
creasing growth will, ere long, demand their excision, and therefore 
we operate at once, because every day increases the evil, and most 
especially in the early stages of those tumors which are of a malig- 
nant, or even of an equivocal nature. As a general rule, we en- 
deavor to remove all tumors that we can reach, and yet the excep- 
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tions are sufficiently numerous to require the observation, and to 
demand the obedience of all prudent members of our profession. 

1. We reject the operation in all cases of suspected malignancy, 
in which the diseased growth extends within the cavities of the body, 
including in this rule of conduct cases in which the absorbent system, 
whether of the groin, axilla, or neck, is positively involved in the 
same disease. 

2. We reject the operation in tumors of large size, the anatomical 
relations of which probably involve important structures or large 
arteries not accessible to the operator. 

3. We reject the operation in large and suspected tumors, existing 
in a weak constitution, in which the hemorrhage would probably 
prove fatal, or even very injurious. 

4. We reject the operation in quiescent tumors in old age, that 
will probably survive the life of the person. 

5. We hesitate in the performance of an operation for the removal 
of a tumor, that, having been once removed, has again appeared in 
the same, and still more if in another locality, in the direction of 
the trunk. 

In disease of the mammary gland, supposed to be of the scirrhous 
nature, the glands of the axilla are, as is well known, commonly af- 
fected. The question arises, what is the real condition of these glands? 
Is the enlargement malignant or benign in its nature ? If malig- 
nant, and more especially so, if many glands are involved, the fact 
should preclude the operation ; if benign, there is no benefit derived 
from their removal. My own observation leads me to believe, that, 
consequent on scirrhous disease of the mammary gland, and espe- 
cially of a chronic character, the axillary glands become enlarged 
by simple irritation, and continue enlarged for a length of time, 
before they undergo the change which identifies them with the 
original disease; and, consequently, that the presence of one or 
more enlarged absorbent glands in the groin or axilla does not 
necessarily prevent the question of the operation being entertained. 
If they are numerous and hard in texture, the question of operation 
should be at once met by a negative. I do not think, therefore, 
that we gain much by prolonging the operation for excision of 
mammary tumors, by dissecting into the axilla, and removing often 
a portion only of the diseased glands. How uncommon it is to see 
disease returning into the axilla ! If the glands are inoffensive in 
character, it is needless to remove them; if malignant, it is use- 
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less. This rule may admit of exceptions, but is on the whole a 
salutary one. 

It must be acknowledged, under the most favorable circumstances 
of glandular enlargement, that their existence is not desirable. Their 
presence always indicates a disposition in the constitution to identify, 
or at least to interest, itself in the actions of the morbid growth. 

With regard to the question of malignancy, there is no doubt 
that this character prevails in various degrees. All tumors known 
as malignant are not equally destructive. If we take hard cancer — 
I do not include the forms of disease described by Mr. Abcrnethy, 
under the titles of pancreatic and mammary sarcoma, for I really 
do not know them, but to which he attached some degree of malig- 
nancy — and the forms of soft cancer, known as medullary, ence- 
phaloid, and fungoid varieties, the malignant actions vary greatly 
in degree from each other ; the extirpation of one by the knife 
would be justifiable, when, in the case of the other, none but a rash 
operator would undertake it. The degree of malignancy, therefore, 
is occasionally an important item in the question of removal, or 
otherwise ; for the disposition to return is by no means equally great 
in all forms of what are termed malignant growths. 

We are justified in removing all tumors, with the above-given 
exceptions. We operate generally on the principle of prevention. 
We remove a tumor in its early stages, to obviate its injurious 
effect on the person in the later ; and we operate at an advantage, 
because we contend against a lesser, instead of a greater evil. Nor 
can I altogether agree with Dr. Walshe in his estimate of the value 
of previous treatment. Sooner or later, the operation must be 
submitted to. The treatment, quoad absorption, is nugatory: and 
it appears to me that the less we molest them by local agency the 
better. General treatment, that has for its object the improvement 
of health, such as fresh air, when impregnated with iodine, tonic 
medicine, &c, is, of course, admissible at all times. 

Tumors require removal on various grounds. Some are unsightly, 
and involve exposed regions of the face or neck; some, because they 
are inconvenient to the person, or obstruct the free movements of the 
body. Some are painful, whether in themselves or occasioning pain 
by pressure on surrounding parts. Some obstruct functions by 
their mechanical influence, or are likely to do so in the progress of 
their growth. All such tumors we excise, provided their excision 
be rendered complete. 
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The most common form of growth is the encysted tumor, which 
presents itself in the form of a rounded and well-defined mass, 
generally movable in the tissue around it. This movable cha- 
racter of tumors is generally indicative of the simple and inoffen- 
sive nature of the growth. They are, for the most part, painless, 
unless molested by pressure, or other form of violence. Encysted 
tumors are prone to appear about the head and neck, and sometimes 
accumulate on the scalp in numbers. But in any region of the 
body, a rounded and well-defined growth, usually not exceeding the 
size of a pigeon's egg, which rolls under the pressure of the finger, 
and has existed for many months, and probably years, is more or 
less elastic to the hand on pressure, gradually increasing in size, and 
free from pain, is probably an encysted tumor. The difficulty of the 
diagnosis increases with its depth. The peculiarity of the disease 
consists in the secretion of the substance of the tumor, whatever 
modification of the blood that may be, whether what is called stea- 
toma, atheroma, or melliceris, by a firm and thick cyst or sac, to 
which the diseased actions are confined. When such tumors, situ- 
ated about the neck, reach an inordinate size, they are termed wens. 
They have been treated by puncture, but they are liable to inflame, 
and to become a source of positive danger. 

OPERATION FOR THE REMOVAL OF ENCYSTED TUMORS. 

The removal of the entire cyst is an object of some importance, 
and yet not of the importance generally attached to it, for, provided 
the greater portion be removed, the remainder- is powerless for evil, 
its morbid action being destroyed by the operation. However, it is 
very desirable, and far easier on the whole, to take the cyst away 
entire. The depth of the cyst below the level of the skin will best 
determine the form of the external incision. If protruding from the 
surface, or lying upon it, two incisions, passing round the base and 
elliptical in form, meeting exactly at their angles, will leave a 
straight line for union. If deeply seated, a single incision, of 
greater length than the diameter of the tumor, will answer the same 
purpose. When encysted tumors are so situated with respect to 
other structures as to render dissection around them difficult or dan- 
gerous to the structures, also when a cyst is adherent, and not very 
accessible, the quickest operation is effected by making an incision 
straight down through the entire body of the tumor to its base, 
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evacuating the contents, and drawing out each half of the cyst 
entire. If the cyst, being very thin, burst in the process of re- 
moval, and the contents are evacuated in the necessary force required 
to detach it, supposing a small portion of the cyst to remain be- 
hind, if the part be scraped by the knife, little fear need be enter- 
tained of the disease being reproduced. I have never seen nor 
heard of a case of an encysted tumor having returned, however 
clumsily removed, and should the wound not heal by the first inten- 
tion, its return would appear still less probable. In cases in which, 
being often hereditary, many of these tumors occupy the scalp, and 
may achieve the magnitude of a small orange, some danger attaches 
to the operation for removing them, unless great caution be observed. 
Not more than one of the largest, or one or two of the smallest 
should be taken away at any one time. 

When an encysted tumor is removed from the face or neck, great 
care should be taken in the management of the external wound. 
(See Introductory Chapters.) 

One of the most common forms of tumor is the disease called by 
Mr. Abernethy the adipose sarcoma — the fatty tumor. It is, gene- 
rally speaking, indigenous to fatty regions, and is found about the 
shoulder and scapula, back of the neck, and nates. It may be 
known with some approach to certainty, by its tuberculated and 
elastic feel, caused by the projecting lobules of which it is composed, 
its ill-defined margin, its slow progress, its painless character. 
Except when it presents on or about the shoulder or groin, it almost 
invariably occupies the trunk of the body. When small in size, 
and situated in the region of much subcutaneous fat, it is composed 
of small masses or lobules, each of which is more or less encysted by 
a layer or sacculus, of condensed cellular tissue, and the margin 
apparently blends with the surrounding fat. When it has reached 
a large size, as in protracted cases of long standing, the lobules be- 
come large in proportion, and their cellular investments strong and 
almost fibrous. When the integument is closely adherent to the 
tumor over a considerable surface, the tuberculated character stamps 
the nature of the disease at once. In large examples of the fatty 
tumor, situated in the track of cutaneous veins, as the cephalic or 
saphena, the pressure of the tumor on the venous system produces 
the growth of an abundance of large cutaneous venous trunks which 
ramify over the tumor, and give it, in the judgment of some, a 
malignant character, simply because in some malignant growths a 
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similar appearance, arising from the same cause, often presents itself. 
These veins, occupying the skin covering fatty tumors, are very 
harmless, and may be cut in any direction with impunity, provided 
the tumor which has caused them be removed. 

I removed an enormous tumor of this kind from the groin of a 
woman, in which the veins were larger and more numerous than I 
have ever seen them before or since. This woman lived in a country 
village, and was an object of curiosity to medical virtuosi throughout 
her neighborhood for miles around. She did not lose six ounces 
of blood, and recovered. I removed a fatty tumor of about the size 
of an orange, from below the axilla of a somewhat stout married 
lady, of about thirty-five years of age, who had borne no children. 
Her breasts owed their roundness and symmetry rather to the 
presence of fat than to glandular structure, the place of which, fat 
vicariously and commonly supplies, I suspect, as life advances. 
The peculiarity of this case consisted in the absence of the lobulated 
structure usually found. It appeared to consist of simple hyper- 
trophy of the ordinary fat of this region, and had no definite 
boundary in any part of its circumference. 

OPERATION FOR THE REMOVAL OF FATTY TUMORS. 

An incision should be made in the axis of the tumor and down to 
it. If it be closely adherent to the skin, some difficulty will be 
found in detaching it with the knife ; but the diseased growth must 
be insulated, and by far the best agent for this purpose is the hand. 
The accomplishment of this object by dissection is slow, uncertain, 
and bloody ; that by the hand is rapid, sure, and bloodless. As soon 
as the tumor is sufficiently separated from the surrounding parts, 
the fingers may be insinuated around and underneath it, and some 
force employed to detach it from the normal structure around. This 
may be done with force, but 'not with violence. It is more sure, 
because the diseased will more entirely and cleanly separate from 
the healthy structure around, by tearing than by dissection, for in 
the latter case the eye is deceptive, and the knife impetuous and 
arbitrary in its movements; and, lastly, the vessels being torn 
asunder, will be less likely to pour out blood than when cut across 
by the knife. Great care and time should be bestowed on the 
endeavor to arrest all hemorrhage before the edges of the wound are 
25 
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brought together. The space of the former cavity should be occu- 
pied by considerable pressure from without. 

The female breast is the most prolific region in the body of the 
growth of tumors, excepting the two common forms above described. 
I shall content myself with little more than a mere enumeration 
of the growths which are here found, referring the reader for a more 
entire and general description to Mr. Paget's report of the Collec- 
tion in the College Museum. 

The common tumor of the breast is the fibro-cellular tumor, the 
distinctive character of which, during life, is to be obtained rather 
from the absence of the signs denoting other or more serious disease. 
It is firm, but not hard ; may occur in early womanhood ; is usually 
unattended by pain, although the pain of a tumor is a somewhat 
uncertain symptom, being often rather dependent on the character 
of the constitution, both moral and physical, than on the disease, 
and precluding any great reliance on this symptom when present 
It is definite in its outline, and distinct, though irregular, in its 
form. A part of the mammary structure may be retained in this 
growth. 

Cystic Tumors — containing serous fluid, formed by dilatation of 
the mammary ducts, and described in an admirable paper by Sir 
Benjamin Brodie, under the term sero-cystic sarcoma. 

The soft structure of the breast around, in which the tumor is 
imbedded, prevents the elastic character of this disease being ren- 
dered very manifest, and the diagnosis is difficult, and often impos- 
sible, though sufficient evidence may be obtained of its innocent 
character, rather from the absence of symptoms than from their 
presence. Neither in this nor in the former disease are the axillary 
glands liable to enlargement. The moderately well defined outline 
of these two forms of growth are not to be confounded with a con- 
dition of the mammary gland known by Sir Astley Cooper under 
the term irritable breast. In this disease the cellular structure of 
the gland appears to be generally involved, and not the mammary 
substance itself. The whole breast, or a part of it only, retaining 
its natural form, is converted into a substance firmer than natural ; 
uneven on its surface, and generally more or less painful at the men- 
strual periods. The disease is diffused over the organ, and attacks 
the breast at any age. I have seen it just beyond puberty, and it 
is more common in the breast in which the natural functions have 
not been called into requisition. It often attacks both glands at the 
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same time. Either of these tumors may involve and invert the 
nipple, if near it. 

"We have the various forms of hard and soft cancer. Carcinoma, 
though more frequently occurring in later life, may appear at any 
age, but is generally more formidable when, presenting itself be- 
tween thirty and forty years of age, it assumes the character of 
soft cancer. The most malignant forms of the disease, viz., 
fungoid, medullary, and melanotic cancer, rarely attack the fe- 
male breast, which is the subject of two forms chiefly; viz., the 
hard scirrhous growth and the deposition of carcinomatous matter 
throughout the substance of the gland, involving the skin, or other- 
wise. 

The hard carcinomatous tumor of the breast more frequently occurs 
above forty-five or fifty ; is of slow growth, in proportion as it is 
chronic in its nature ; is generally free from considerable pain, at 
all events from the lancinating pain assigned to it; is well defined; 
hard in texture ; may be imbedded in the substance of the breast, 
or lie on its surface ; has a tendency to involve the skin by simple 
adhesion, and when placed near the nipple, draws it inwards. It 
attacks both women who have, and who have not borne children. 
The axillary glands are more liable to become affected in this than 
in either form of disease yet described. 

The diffused carcinoma is a much more serious disease than the 
above. The general texture of a part, sometimes of the whole, 
of the breast is involved. The swelling is diffused — the breast 
swells, attended by shooting, irregular pains throughout its sub- 
stance. It may occur at the early period of womanhood, and 
appear even during lactation. As the disease advances, the skin 
becomes involved, participating in the activity of the action 
within, by exhibiting blushes of discoloration, which appear in 
patches on the surface. In some cases, these patches coalesce, and 
the entire skin of the breast becomes involved. In this condi- 
tion the whole organ assumes a firm and incompressible mass, as 
though cut out in marble, and throughout the entire stages of 
advance the nipple may remain prominent. I attended such a 
case, which was seen by Sir Benjamin Brodie, Mr. Travers, and 
Mr. Aston Key. It occurred in an apparently healthy lady of 
thirty-two years of age, and made its appearance during the pe- 
riod of her pregnancy, and within six weeks of her confinement. 
The skin became involved; the whole breast assumed a marble 
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hardness; and then the other breast became similarly affected. 
An operation was deemed inadmissible by all parties. She died 
within six months, with effusion into the cavity of the chest, in 
confirmation of the observation of Sir Benjamin Brodie on this 
subject. 

We reject operations for the removal of tumors of the breast that 
are probably malignant in character when marked by constitutional 
disturbance, by large size, by rapid growth, by indefinite outline, 
and by considerable enlargement of the axillary glands. If the dis- 
ease has advanced to the ulcerative stage, it is an additional element 
of objection, especially if the exposed surface of the tumor be large, 
and the secretion from it great. In defined tumors forming in the 
substance of the breast of apparently healthy persons, unaccompa- 
nied by enlarged axillary glands, or by much pain, of slow growth, 
including all the varieties of simple tumor, and even in that of the 
chronic form of cancer, when under the most favorable circumstances, 
we are, I consider, justified in operating. Before the removal of dis- 
eases supposed to belong to the malignant class, it is the duty of the 
surgeon to conceal nothing from the patient or from her friends, but 
to state openly the liability of the disease to return. The motive 
for removal is founded on the supposed probability of a longer 
extension of life with the operation than without it. But even 
this is a question in many cases of serious doubt, and I can only 
enforce the necessity of the most deliberate reflection, and no less of 
forbearance, when I assert that operations for diseases of the female 
breast become less and less frequent in proportion to the age and 
experience of the operating surgeon. 

A question has been canvassed, founded on the necessity of re- 
moving all or a portion only of the mammary gland, in true scirrhous 
disease of the organ, or in suspected cases of that disease. If the 
morbid growth be insulated and movable, and the texture of the 
gland around be unaltered, if the tumor be small in size and give 
no evidence of being connected or identified with the otherwise 
healthy gland, and being deeply seated is unconnected to the skin, 
it does not appear to me necessary or desirable to remove any por- 
tion of the gland but that which immediately surrounds it ; at the 
same time there is high authority for the opposite practice. Even 
if it be identified with the gland immediately around, but still leav- 
ing the organ to all appearance otherwise healthy, I do not think 
any important object is answered by the removal of the entire 



OPERATIONS FOR MAMMARY TUMORS. 389 

gland, provided the operator cuts wide of the disease. In cases in 
■which the removal of the entire breast appears requisite, perhaps 
the sounder decision would be one unfavorable to the operation at 
all. 

ON THE OPERATION FOR EXCISION OF MAMMARY TUMORS. 

The size and depth of the tumor being ascertained, the lines of 
incision should be determined on, and if necessary marked in ink. 
These incisions should include so much of the integument as will 
permit of the ready removal of the tumor, and leave sufficient skin 
behind to unite easily and without effort. The direction of the lines 
of incision will depend on the position and form of the tumor, nor 
is one direction much preferable to the other ; it may be made 
oblique, vertical, or transverse. The chief ground of preference 
relates to the facility of dressing hereafter. If the nipple be not 
involved in a case occurring in early womanhood, I see no justifica- 
tion for its removal. The arm should be moderately extended, 
unless by being brought to the side it enables the operator to grasp 
the tumor in his hand and draw it off the pectoral muscle. It is 
of great importance to prevent the lavish expenditure of blood often 
witnessed in these operations ; and with this intention, an assistant 
should always compress the subclavian artery, while passing over the 
first rib ; and if his duty be well performed, the loss of blood will 
be inconsiderable. It is of no importance which incision be first 
made, whether the upper or the lower, the inner or the outer. The 
rule formerly prevailed, giving priority to the lower, lest the flow 
of blood from the upper should obscure the line of the lower in- 
cision ; but this is not an operation of dissection. 

The knife employed should be a large and strong scalpel, with a 
thick and firm handle. The first incision should be carried at once 
through the gland, down to the pectoral muscle, on one side of the 
tumor, and the second, beginning at the point of junction above, 
should sweep round on the opposite side. The tumor should be 
grasped firmly by the hand, and detached from the muscle along its 
base by a few strokes of the knife. The entire operation does not 
require more than a minute, and may often be performed in a less 
period. There is no excuse for cutting deeply into the pectoral 
muscle, when the tumor is movable upon it; when adherent, the 
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surface of the muscle should be removed to the full extent of the 
adhesion. 

The old operation, which consisted in the elaborate dissection of 
a tumor of the breast, on which occasions half an hour or longer 
time was required to complete it, is all but exploded, and with great 
reason. I have known one hour and three quarters devoted to a 
single operation for the removal of a common tumor of the breast. 
This operation was performed in the infirmary at Edinburgh, as 
early as the year 1820. The wound should be rendered entirely free 
from bleeding before its sides are brought together. These may be 
united partly by suture and partly by plaster, and a compress of 
cotton wool will complete the operation. 

Tumors occur in the neck of various kinds, a few of which only 
justify the interference of operative surgery. The great majority of 
these diseases consist of enlarged absorbent glands. It is true that 
we may have encysted tumors in this region, but they are not of 
common occurrence ; we have also aneurisms, but they are still more 
rare, and we have various forms of enlargement of the thyroid 
body. The latter disease is occasionally obscure, especially when 
one lateral lobe only is affected. It is occasionally attended with 
some difficulty of deglutition. The isthmus of the thyroid body 
lying upon the trachea sometimes presents the form of a rounded 
tumor of the size of a marble, while the rest of the organ retains 
its normal character : more than once I have had such a case brought 
to me for removal. The nature of the tumor may be known by 
its occupying the locality of the thyroid body, and its connection 
to the trachea may be inferred from its rising and falling in the act 
of deglutition. Enlarged absorbent glands of the neck, so com- 
mon in children, rarely, if ever, justify the resort to the knife. 
We occasionally have one or two become more prominent than the 
rest, and appear almost insulated ; and if a real difficulty to the 
functions of respiration or deglutition be traceable to their presence, 
we are justified in removing them ; but it must always be recollected 
that this evil forms b'ut one link in a chain, and so far as my expe- 
rience goes, such operations, though affording temporary relief, are 
followed by a rapid increase of the diseased actions, and the majority 
of children on which such treatment has been resorted to, die in the 
course of a year or two from the date of the operation. 

The name of epithelial cancer has been given, of late years, to a 
modification of cancerous disease, and which is deemed to be semi- 
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malignant in character. This is the nature of supposed cancers of 
the lip, of the temples of old persons, of the external organs of 
generation, and also of cancer scroti. It owes its name to the iden- 
tity of its microscopic appearance with that of epithelium, the cells 
in each being the same. There is often, however, more or less of 
true cancer mixed up with the epithelial disease. In removing such 
tumors with the knife, there is less necessity to cut wide of the 
disease, or to take away much of the adjacent skin, than in cases 
of positive malignancy, this disease being less reproductive, and when 
we consider the structures attacked by it, this practical fact is im- 
portant, and may be valuable, especially as regards the structure of 
the lip and the genital organs. 

Cancer scroti is an affection of the skin and subcutaneous cellular 
tissue, caused by the irritation of soot, which becomes ingrained in 
the rugae of the scrotum. From the scrotum it extends forwards on 
to the integument of the penis, and backwards to the perineum. 
Its progress is very slow, and the disease very chronic. However 
extensive, it rarely attacks the testes or the body of the penis, 
although, in an advanced stage, either structure may become ad- 
herent to the diseased growth, but this adhesion is an exception, 
and not the rule. In extreme cases affecting the skin of the entire 
organs, the fissure of the thigh, and even the inguinal regions, 
although it was formerly the practice to remove the testicle and even 
the penis, I do not recollect to have ever seen these structures 
involved in the disease. In one case the scrotum was entirely re- 
moved, and the testicles bared of the whole of their natural invest- 
ment, but a new and tight scrotum formed over them, and the patient 
recovered. The fibrous tissue of the penis, as also the tunica albu- 
ginea of the testicle, appears almost insusceptible to the action of the' 
disease. 

The verrucous-looking growth should be dissected carefully from 
off the testicles, and the tunica vaginalis left untouched if prac- 
ticable, and, in like manner, detached from the fibrous structure of 
the penis. Some additional care will be required in removing the 
diseased structure from the corpus spongiosum. If the perineum 
be involved, the patient should be placed in an attitude similar 
to that for lithotomy. In this locality the diseased actions extend 
somewhat more deeply, but the bulk of the spongy body forms the 
guide, and below this object the presence of no vessels or other 
structures exists to preclude the entire removal of the disease. 
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The more malignant form of disease, known under the terms 
fumjoid, medullary, encephaloid, and melanotic cancer, more gene- 
rally attack the lower extremity than any other region. I have 
known the head of the fibula its frequent seat. 

OPERATION FOR MALIGNANT TUMORS. 

The nature of the disease may be suspected by the diffused cha- 
racter of the swelling, which cannot be made to suppurate or to 
yield to ordinary remedies. As the swelling enlarges, the skin be- 
comes tight and shining, the absorbent system of the limb is affected, 
and the leg swells below the tumor. By slow degrees of continued and 
uninterrupted increase, the swelling becomes enormous, involving all 
the textures of the limb in its growth, more especially the bone and 
the muscular system. The tumor conveys to the fingers, on pres- 
sure, a sense of elasticity, which is greater in some parts than in 
others, and also of obscure fluctuation, as though its contents were 
fluid. This last symptom has deluded many, I may say most, and 
the tumor has been punctured again and again, under the idea of 
evacuating fluid, but little more than a few drops of bloody serum 
escape. 

Sometimes these malignant growths are tolerably well defined, and 
firm throughout ; so firm, indeed, as to give the impression of a 
fibrous tumor ; so uncertain is our knowledge at the present clay on 
the subject of tumors, for definition of the margin of a morbid 
growth is a bad criterion to rely on invariably, although, as a gene- 
ral rule, we may often derive a valuable hint from its presence, or 
otherwise. 

The only remedy, and that of very uncertain efficacy, is amputa- 
tion far beyond the disease. To detach such a tumor by dissection 
is impossible, all parts being equally affected. It would be inex- 
pedient to bare the bone or the muscles, and supposing the artery, 
vein, and nerves to pass through its substance, it is not possible that 
the cellular investment of these structures will be free from conta- 
mination. Before entering on the operation, not only in the case of 
this form of disease, but also in that of many doubtful forms of tumor, 
it is always safer to introduce a fine trocar or a grooved needle 
deeply into the morbid mass, in one or even two situations. It is 
even better than this, to make a deep incision into it. It may 
prove to be an abscess or a cyst, or to contain fluid blood, not that 
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this latter result would necessarily rescue the patient from the alter- 
native of amputation. 

With respect to all tumors of a doubtful nature, surgeons cannot 
be too cautious in their diagnosis ; the best judgments fail, and the 
highest authorities are the least prone to express an opinion of their 
nature. 
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CHAPTER XII. 
ON BURS^E AND GANGLIONS. 

BuRSiE are either natural or adventitious. In many or most of the 
salient points of the body, in the neighborhood of which the skin 
is connected to bone beneath, by means of cellular tissue of a pecu- 
liarly loose texture, the frequent application of an irritating cause, 
such as friction from a weight moving upon it, has the power to con- 
vert the cellular tissue into a cyst, having all the characters of a 
natural bursa. These formations are occasionally found, in persons 
engaged in carrying weights, to occupy the whole line of the spine 
of the scapula and the acromion process; and, indeed, many of these 
affections are adventitious that are classed, as I believe erroneously, 
among the natural bursse. On the same principle we have the 
frequent development of one or more cysts along the line of ten- 
dons, whether on the back of the wrist or hand, or on the dorsum of 
the foot. 

These swellings are both unsightly and inconvenient ; moreover, 
they are often a source of pain and of obstruction to the free action 
of the part with which they are connected, and the necessity for 
their removal requires the aid of operative surgery. These bursal 
sacs have long possessed the repute of great irritability. The 
records of surgery point to this fact, and have impressed the minds 
of modern surgeons with fear from violence done to them. How 
far this apprehension be well or ill founded, is, I think, a question 
not finally disposed of by the authority of the profession. "When 
we consider the comparative infrequency of the resort to operative 
surgery during the last century,- from which period the principle I 
allude to may be dated, and the natural obedience to venerable 
authority, when dictated by our progenitors, the tendency in the 
mind to mistake age for experience, and to attach an importance to 
the impressions of our early life, may we not reasonably pause and 
suggest this question, like many others which have descended from 
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our fathers, viz., whether the reputed irritability of bursae is quite 
as great as it has been represented? 

My impression is, that we have adopted the fears of the old school 
of surgery, forgetful of our own enlarged powers of treatment and 
our improved knowledge of the economy of the body. I have seen 
sufficient to enable me to bear testimony to the uncontrollable nature 
of an irritated bursa ; but I have not seen, under opportunities as 
extensive as fall to the lot of most men, evidence of that peculiar 
liability to inflammation and its consequences sufficient to justify 
the traditional susceptibility furnished by the history of the past, 
nor have I seen its occurrence with such frequency as to impress my 
mind with the conviction of its greater tendency to inflammation 
than any other simple texture ; though I am ready to acknowledge 
that, when a bursa is highly inflamed, its actions are often more 
than ordinarily violent. 

The communication of bursse with a neighboring joint is an 
occasional, but not so frequent occurrence, as supposed. We have 
such an instance in the bursa underneath the subscapulars muscle 
opening into the shoulder-joint, and it is almost the only example 
found in the healthy body. Certainly the bursse under the psoas 
and semi-membranosus muscles do not often communicate with their 
respective joints. The small sacs found on the line of superficial 
tendons, and known under the name of ganglions, I shall consider 
separately. 

The most common form of this disease, requiring treatment, is 
that on the patella, and known under the name of the housemaids' 
bursa. It is caused by kneeling, and is, I believe, more frequently 
an adventitious than a natural formation. It assumes, when dis- 
eased, the form of a rounded swelling, varying in size from that 
of a walnut to that of an orange, and is exceedingly inconvenient 
from its locality, and is often, though not very generally, found on 
both patellae. The skin covering them is pale, and the tumor 
underneath may present any degree of density, from that of a soft 
fluctuating cyst to a firm fleshy substance. In the first case, 
the contents of the sac are serous; in the second, the diseased 
actions appear to have expended themselves in the heaping up 
of a thick, dense, fibrous wall, surrounding an exceedingly small 
fissure-like cavity in the centre, which is generally empty of fluid. 

These tumors have sustained a tolerably long contention against 
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leeches, blisters without number, and liniments in every variety, and 
will be generally found to have come off victorious in the Btruggle. 
Excision has been resorted to, from the effects of which I once traced 
the body of a poor girl into the dead house. It was an operation of 
expediency. (See Introductoi-y Chapter.) I may assert with truth 
that I have treated at least a hundred cases with success, and gene- 
rally without being attended with the loss of more than a few days' 
work to the subject of the operation. 

The principle of this treatment consists in promoting suppurative 
action in the sac, and of converting the torpid growth into an 
abscess. This is effected by passing a single thread through the 
body of the tumor, and through the cavity in its centre, if the 
tumor belong to the hard and most chronic forms. My directions, 
when given to hospital patients, are to require the thread to be with- 
drawn at any time, should pain or inflammation arise. The general 
average of time requisite is about four or five days, when a blush of 
inflammation appears about the orifices of the thread. If the thread 
be allowed to remain more than a day or two after this period, if 
the instructions be neglected, or if the patient indulge in violent 
exercise or active motion, the inflammation will often extend and 
assume the character of erysipelas, and an attack of illness is inevi- 
table. 

Unless the patient be seen each day, the order to remove the 
threads on the occurrence of pain, &c. should be imperative. This 
application converts the fluid containing cyst early, and the hard, 
fibrous tumor somewhat later, into an abscess. The abscess is opened, 
or bursts if neglected, and the cavity and substance altogether are 
obliterated. 

The same treatment may be applied to bursse on the olecranon, 
and in any part of the body in which the disease is placed immedi- 
ately underneath the skin. 

A large bursa is found under the insertion of the semi-membra- 
nosus muscle. When the knee is bent, the tumor rolls under the 
tendon, which conceals it from observation. On this account it has 
been supposed that its fluid contents passed into the knee-joint. 
When the knee is straightened, the tumor stands out prominent and 
hard. I have known this bursa to contain from twelve to fifteen 
ounces of fluid. In passing a thread through this and similar sacs 
of large size, I should keep the patient at rest in the horizontal 
posture, and withdraw the thread early. 



GANGLIONS. 397 



GANGLIONS. 



These small sacs form about the back of the wrist and fore- 
arm, and also on the foot and about the ankle-joint. I have seen 
two cases lately of the same disease occurring at the root of the 
thumb, by which the radial artery was raised, and supposed to be 
aneurismal. 

The common practice is to break the sac with a blow from the 
back of a book. Unfortunately the operation is often unsuccessful 
both at the moment and in future. The blow is struck, causing 
severe pain, and the sac is unbroken, and even when broken and the 
fluid contents infiltrated into the cellular tissue, the sac often heals 
and the disease continues its career of annoyance as before. I have 
rarely, though I have occasionally, failed to cure ganglions, when 
placed immediately underneath the skin, by making a simple punc- 
ture with a fine lancet. The opening must be sufficiently large, 
however, to allow of the escape of every drop of the albuminous fluid 
contained. 

The sac is then to be firmly compressed by plaster, and a roller 
applied, and in two days the disease is cured. If any proportion of 
the contents be allowed to remain in the sac, the sides cannot be 
brought into contact, and the disease will return. If the puncture 
fail the first time, I have found it generally fail the second. Under 
such circumstances, I have recourse to the thread, and should this 
be unsuccessful, we have no alternative but that of laying the sac 
entirely open or of removing it altogether. It is only recently that 
I have obtained some explanation of the cause of failure of the opera- 
tion by puncture in destroying the ganglion of the wrist, or else- 
where. In the early stages of the disease, the sac is placed upon the 
tendon, and limited to the tissue lying between it and the skin above. 
But later in its progress, and particularly after the resort to pressure, 
the sac extends around, and beneath the tendon to its under surface. 
If the sac has thus extended itself, it is exceedingly difficult to eva- 
cuate its contents by the pressure of the finger ; a few drops may 
yet remain to separate the walls from each other. If such a tumor 
be evacuated, it is almost impossible to retain the opposing surfaces 
in such apposition as will insure obliteration. The slightest move- 
ment of the hand and fingers detaches the surfaces from each other, 
and the disease returns. If it were practicable to avert this liability, 
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to place the hand in a splint, and to make very considerable and 
very inconvenient pressure on the sac, I imagine the end would be 
obtained. "When, having otherwise failed, we resort to the expedient 
of removing the cyst by the knife, care must be taken not to dissect 
the exposed tendon unnecessarily, and to prevent the union between 
the tendon and the skin. 

Collections of fluid occasionally occur in the bursce placed between 
the flexor tendons of the wrist and the anterior annular or carpal 
ligament. The loose texture of the walls of this cavity permits 
great distension of the sac, which enlarges upwards above the carpus 
and downwards into the palm. Fluctuation is perceptible in both 
situations, and the communication between the two is sufficiently 
distinct on pressure. These collections often contain a large quan- 
tity of bodies resembling melon-seeds in form and size, the presence 
of which would alone preclude the hope of benefit from the intro- 
duction of the thread, although other reasons might be assigned for 
the rejection of this remedy. The best treatment is that recom- 
mended by Mr. Syme, viz., that of laying open the sac very freely. 
I do not consider it necessary to divide the cavity so entirely as 
practised by Mr. Syme, who includes in his incision the annular 
ligament itself. If an opening of an inch or more in length be 
made, and the contents pressed out, a piece of lint may be intro- 
duced into the cavity by the presence of which suppuration will be 
established, and the cavity obliterated. The incision should be 
made above the carpus, and at the most prominent part of the 
swelling. 
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CHAPTER XIII. 
OPERATIONS APPLICABLE TO SPECIAL LOCALITIES. 

ON THE HEAD, FACE, AND NECK. 
OPERATION FOR ELEVATING DEPRESSED CRANIAL BONE. 

When a cranial bone is depressed, and requires elevation by the 
surgeon, with a view to obviate the consequences of certain symp- 
toms attendant upon fracture, we have occasional recourse to the 
use of the trephine. But the trephine is a bad instrument ; too 
large in size, and not sufficiently delicate for the required purpose, 
and has been deservedly superseded by modern surgeons in the 
large majority of cases of fracture of the cranial bones. To the 
modern improvement in mechanics may probably be attributed the 
rareness of these cases of fracture, that formerly were so abundant 
in our London Hospitals, and to these two causes may be assigned 
the fact that the employment of the old trephine is almost exploded. 
The instrument now resorted to consists of a small saw first em- 
ployed by Mr. Hey, of Leeds, and bearing his name. Of this 
instrument there are various modifications of form and size now in 
use, which are found far more convenient and more efficient than 
the old circular saw. The operating surgeon should possess several. 
They will be found serviceable not only in reference to injuries of 
the cranial bones, but also to operations on bony structure in other 
parts of the body. 

The grounds on which the employment of these instruments for 
elevating depressed cranial bone is placed, are the presence of 
symptoms of compressed brain following an accident. Without the 
accident, always ascertainable, we have no ground for the suspicion 
of depressed bone. After an accident, with the usual symptoms of 
loss of sensibility, more or less stertor of the respiration, a laboring 
pulse, a pupil deviating from its natural size, but generally inclined 
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in the direction of enlargement, we are required to cut down and 
expose the bone. 

The necessity for the interference of operative surgery is differ- 
ently estimated by different authorities. We may have symptoms 
without fracture, and fracture without symptoms. Mr. Abernethv 
and Sir Astley Cooper justify the refusal to operate on the bone, 
almost to whatever degree depressed, provided the depression be 
unattended by the above symptoms. On the other hand, Mr. Pott 
and his predecessors consider the presence of depressed bone, 
although unattended by symptoms of compression of the brain, to 
be a full justification for interference, and in this view Mr. Guthrie 
entirely concurs, believing that, although the evidence of injury to 
that organ be not manifest at the time, yet that the evil is only 
masked for the moment, to appear in a more formidable character 
hereafter. 

The part is often readily discovered by the presence of ecchymosis, 
or by other indications that are unequivocal, and through which an 
incision may be made in any direction. If through the temporal 
muscle, the muscle must be sacrificed by cutting across its fibres, 
if necessary ; the value of the muscle is as nothing compared to the 
urgency of the case, though the old authorities appeared to have 
thought otherwise. The temporal artery should be avoided, if pos- 
sible ; every supra-cranial structure must be sacrificed to the neces- 
sary exposure of the bone. When exposed, the line of fracture 
should be followed to an extent sufficient to command it with 
facility. This may be effected by a second incision at any angle 
with the first. When the bone is fully exposed, and the introduction 
of the elevator is prevented by the wedging in of the bone, a portion 
of the non-depressed bone must be removed, for the purpose of 
making room for its introduction. This will be best effected by a 
short saw, either by that invented by Mr. Hey, or by some modifi- 
cation of it. A convex saw will be most convenient for the operator, 
but a straight instrument will be safer. During the act of sawing, 
a probe should be employed frequently to ascertain the depth of the 
fissure, and the last portion should be broken by the elevator em- 
ployed as a lever of the first, not of the second order. The fissure 
thus made should have removed a portion of bone not wider than 
the one-eighth or the sixth of an inch. The elevator is now cm- 
ployed for the purpose of raising the depressed bone, underneath 
the edge of which it is placed, and raised either on the left hand, or 
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on the adjacent bones, as the fulcrum. When the bone is elevated, 
the loose portions, if any, are removed, and the wound cleaned ; the 
integuments should be replaced and united by plaster. Operative 
surgery has done all that can be required of its agency. 

A' small trephine is occasionally called into requisition in cases 
of disease of the dura mater, or of suppuration between that mem- 
brane and the bone. The diagnosis is very difficult and uncertain, 
and the operation should only be resorted to on the most careful and 
anxious deliberation. 

RHINOPLASTIC OPERATION. 

We are sometimes called on to remedy the distressing deformity 
occasioned by the partial or total loss of the nose, whether from dis- 
ease or accident, by the operation of rhinoplasm. When the nose 
is entirely destroyed, the openings of the meatus are completely ex- 
posed, conveying a most offensive expression to the observer, which 
the resources of art alone can remedy, or at least ameliorate. No 
condition of face can perhaps be worse than that in which the eye 
at once penetrates the commonly hidden organization of the nose 
and fauces, except, perhaps, that compound of evils which results 
from a total failure of the attempt to remedy it. And such is usually 
the consequence of a first ill-planned, unstudied operation, which has 
for its object the imitation by art of the form and outline of the 
natural organ. There is no operation in surgery that requires more 
calculation and more careful study than this. The surgeon should 
pay many visits to his patient for this express purpose. No execu- 
tion can be good, the design of which is imperfect. It exhibits the 
height of ignorance of the Taliacotian art for a man to take the 
knife in his hand with the intention of supplying so serious a loss as 
the human nose, who has not planned his operation in all its points 
with the utmost precision, and determined on the minutest detail. 
Without such care failure is certain, and the result inevitable ; the 
patient is disappointed, and with reason, and the art is justly stig- 
matized as ineffective. 

The nose is partly bony and partly cartilaginous. The lower half, 
or rather more than half, is composed of several portions of cartilage, 
two of which form the outline of each nostril, and two above, the 
alae; a fifth cartilage forms the lower and anterior part of the septum 
nasi, and the lower edge of the septum is called the colurana. 
26 
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The disease to which the destruction of the nose may be usually 
assigned is lupus, which, having involved the cartilaginous structure, 
leaves the bone untouched. Occasionally the ossa nasi are also 
destroyed ; and I believe we may then infer that such a patient has 
employed mercury largely, for supposed syphilitic or venereal disease. 
If the bones be entire, the operation is more likely to be a successful 
one. If the bones be destroyed, the condition of the patient precludes 
the resort to the best operation, and the result is far less promising, 
from the loss of the arch on which the superstructure is laid. 

The rhinoplastic operation should be solicited by, and not forced 
or even urged, on a patient. Without the employment of chloroform, 
its performance is attended with great pain, which should be duly 
represented to the person, as likewise the duration of the operation, 
which is necessarily a very protracted one. No attempt should be 
made until all disease has ceased for some months. And yet, on 
the other hand, I made a nose for a young woman having the last 
vestiges of lupus still hanging about her face, and the case turned 
out excellently well, so well, indeed, that Sir Astley Cooper told me 
it was the best nose he had ever seen. 

Before proceeding to the operation, the dimensions of the required 
organ should be carefully made in card or paper. The new material 
is taken from the forehead, and connected on the root of the nasal 
bones by a narrow stalk-like process. When the flap of integument 
is insulated, this stalk is twisted, so as to enable the part to be 
brought down vertically. The integument should be removed longi- 
tudinally from either half of the forehead, running out towards the 
temple, in order to render the twist as inconsiderable as possible ; 
and when the admeasurement is completed, at least a quarter of an 
inch on all sides should be allowed for the contraction of the skin. In 
fact the flap can hardly be made too large ; and it is surprising how 
slight a stalk is requisite to carry on the circulation. When the 
card has been fitted over the meatus, it should be laid out on the 
forehead, and all its dimensions extended and marked in ink. The 
part that is to represent the columna should be very broad, pro- 
bably more than half an inch. 

The operation, which is performed nearly in the horizontal position, 
is commenced by paring the margin around the nose pretty freely, in 
order that the exposed edge should be sufficiently large to receive 
the corresponding margin of the new integument, and the skin on 
the lower surface of the ossa nasi should be entirely removed by the 
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knife. When this stage of the operation is completed, a deep in- 
cision should be made along the inked line on the forehead, slowly 
and cautiously, for one slip of the knife may render the whole ope- 
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ration nugatory. The lower edge of the incision will pass across 
the fibres of the corrugator supercilii, which muscle must be detached 
with the integument. If the knife be so held as to slope a little in- 
wards, it will give an acute angle to the cutaneous surface of the flap, 
by means of which the two surfaces may be adjusted with more pre- 
cision as regards the continuity of surface. When the flap is de- 
tached in every part except at the stalk, which of course is most 
carefully preserved from injury, the wound should be left to bleed, 
and no attempt made to adapt the surface until the bleeding has 
entirely ceased. Before leaving the flap, it is better to scoop out a 
little of the substance along the central line of the columna, in order 
that, by being hereafter compressed, it may fold together, and re- 
semble as much as possible the original structure. When brought 
down, the columna should be first united to the raw surface made for 
its reception. There is some difficulty in applying the suture in 
this situation, from the density of the structure forming the base 
of the nose. For this purpose, a much curved needle should be 
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employed, which should embrace a considerable piece of the carti- 
lage. It may be advisable to employ two sutures, instead of one. 
The sides are then first united by about three good-sized sutures, 
and the intervals as exactly adjusted as possible by the aid of six, 
eight, or ten of the finest sutures that can be employed. The 
nostrils should be elevated by means of pieces of cork and cotton 
wool, and general pressure of moderate force made laterally with the 
same material, and a bandage ; care being taken to prevent all pres- 
sure on the dorsum. The wound on the forehead should be drawn 
together with good plaster. At the expiration of about a month, 
or as soon as the new parts have firmly united, the lump always 
caused by the twisting of the stalk should be pared away, and the 
knife applied to remedy any positive deformity in the line of the 
cicatrix. I have done this operation many times ; and, except on the 
first occasion, with some success. In two cases the deformity was 
so completely removed, that even the companions of the individuals 
never suspected that they had been the subject of operation; and 
this success I attribute to care and deliberation in the performance, 
and to the exact adjustment of the edges of the wound, by means 
of the finest needle that I could have made, compatible with sufficient 
strength to resist the force requisite to penetrate the skin and cel- 
lular tissue. 

It will occasionally happen, after some days from that of the 
operation, that the new structure begins to lessen in size, and con- 
tinues to diminish, till it becomes almost absorbed. My experience 
in nose making, though not small, is not sufficiently great to enable 
me to explain this fact, whether owing to the small size of the stalk, 
or to the want of general activity in the circulation — but such is the 
case. 

I had at one time two cases of rhinoplastic operation in St. Bar- 
tholomew's Hospital, a young man and woman. They occupied two 
opposite wards on the same floor ; became much interested in each 
other's case, and exhibited some sentimentalities, which led to an 
offer of marriage by the man. The girl had undergone the opera- 
tion with success — the issue of the man's case was prospective. 
The girl did me the honor to make me her confidant, and to ask 
my advice. I told her to wait the result of the operation on the 
other case. She did so; and, finding the new structure to have 
undergone the change I have alluded to, she declined further in- 
timacy. 
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In cases in which the ossa nasi are destroyed, an operation has 
been adopted by Mr. Syme, which, under the circumstances of diffi- 
culty, has generally been highly successful. It consists in bringing 
to the mesial line two lateral flaps made from the side of the nose 
upon the cheek. The calculations in this operation are nearly as 
important as in that last described. The outline of the nose is to 
be prepared, as in the former operation. An incision is commenced 
at the root of the nose, as nearly as possible on the dorsum, and car- 
ried down as close to the line of the former organ as the condition of 
the skin will permit, and a second, commencing about half an inch 
on the outer side, should extend downwards, curving at the same 
time a little outwards, to avoid the orbicularis muscle. The second 
incision should diverge from the first towards the cheek-bone, and 
at its extremity, which should correspond with the line formed by 
the base of the nostril, should be distant more than a full inch from 
it. It is desirable, if practicable, to make the column at the same 
time, and it may be effected by carrying the first incision at its 
lower extremity inwards, at right angles with the vertical line, to the 
extent of a quarter of an inch, and then continuing the line down- 
wards and outwards above the angle of the mouth, to the extent of 
three-quarters of an inch. A second line, commenced half an inch 
outwards, is to be carried upwards into the line which forms the 
base of the triangle, to complete the columna. The two descending 
lines may then be united, and the same process adopted for the other 
side, with the exception of the additional process required for the 
columna, which is made entirely from one side. If made from both, 
probably it would not retain its vitality. It seems to me that this 
attempt to form the columna, when practicable, is preferable to that 
formed hereafter from the upper lip. Should it fail, the lip may yet 
serve our purpose. The two flaps should be separated to some depth 
from the surface beneath them, and brought to the mesial line, along 
which they are to be united by suture, and the outer edges adjusted 
to the bared edge already made to receive them. 

All these operations should be performed with a very thin-bladed 
knife, so much depends on the neatness and precision of the lines of 
incision. The nostrils should be retained by cork or other suitable 
means of rendering them permanently patent ; this is one of the chief 
difficulties consequent on the operation. The wounds in the cheek 
should be brought together by plaster, and the eventual deformity 
from this cause is comparatively little; it is, however, something 
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worthy of consideration, in calculating the advantages of one or other 
operation, as is also the injury done to the muscles of the face. In 
injuries of the nose of lesser degree, sufficient material is obtainable 
around from every side, to remedy the defect, if well selected. Small 
flaps may be raised from the cheek, after the manner recommend- 
ed by Mr. Syme, and adapted with all nicety to the surface to be 
filled up. 

POLYPUS NASI. 

The benign polypus of the nose is known by its whitish color 
and shining aspect, protruding into the nostril, and generally lying 
between the inferior spongy bone and the septum nasi. It is desti- 
tute of pain, and is very imperfectly supplied by vessels. Some- 
times it appears more fleshy in its nature. A polypus nasi is 
affected much in regard to its dimensions by the state of the weather, 
contracting in a cold and dry atmosphere, and becoming relaxed, 
and descending low in the nostril in moist. It can therefore be 
more readily attacked in the latter. 

The most common mode of detaching it is by the aid of forceps 
of different shapes, suitable to the aperture which they are required 
to enter. Sometimes the growth is sufficiently firm to be detached 
entire at the first attempt at extraction, and the whole polypus 
comes away from its root, but more frequently we are required to 
extract it piecemeal, in consequence of its readily breaking up under 
the necessary extension and pressure of the forceps. When entirely 
removed, to all appearance, polypi of the nose are yet liable to 
return. The plan I adopt, in regard to soft polypi, is one which 
affords a more efficient result than that obtainable by the forceps. 
I pass up a loop of fine copper or iron wire, conveyed through a 
double canula. The form of the loop and the size are adapted to 
that of the polypus and of the aperture through which it has to pass. 
This loop is carried up the nostril, embracing the growth, and 
manoeuvred around its base by a gentle movement of the hand, and 
the wire is then drawn tight. By this mode I have often included 
so much of the polypus as to afford great and immediate relief to 
respiration through the nose; I have also used silkworm gut. In 
cases of great difficulty, I am inclined to think that benefit might 
be obtained by the application of a hollow cylinder with a piston into 
which the tumor might be forcibly drawn and divided. I have no 
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experience in the application of such an agent, hut in some cases of 
difficulty it would he worth the experiment. I have also obtained 
occasional relief by pressure, from the application of lint or cotton 
wool forced into the nostril by means of a director. Whichever of 
these agents be employed, it should be threaded by a piece of thread 
or silk being passed through it to facilitate its entire removal. 



HARE-LIP. 

On the more or less perfect result of this operation depend the 
appearance and expression of the individual for life. Hare-lip may 
be simple, affecting the lip only, or complicated by defective bony 
organization of the palate. In the first form we have a simple 
fissure ; in the second, we have in the interval of the fissure a small 
projecting process of the superior maxillary bone, covered by a thin 
skin, and the fissure extends upwards into the nose. This piece of 
bone must be removed before the attempt be made to obliterate the 
fissure, and may either be detached by the forceps, or forced back- 
wards by partially separating it behind by the same instrument. I 
have attempted this on two occasions, but not with much success. 

The operation for hare-lip may be performed at almost any age, 
but should not be undertaken under about six months. The surgeon 
should first ascertain that the opposite surfaces will readily meet 
without effort. If force be required for this purpose, the lip should 
be detached from the gum to the extent of half an inch or more on 
each side. An incision is made at a distance of about the eighth of 
an inch or less from each edge, removing all the intervening integu- 
ment, and forming two flat surfaces for future contact. In conse- 
quence, however, of the greater extensibility of the lower than the 
upper part, the result of the operation for hare-lip is to leave a 
permanent deformity, caused by the retraction of the cicatrix, and 
the formation of an angle below, at the point of union. To obviate 
this evil, the lines of incision should be curved inwards. A 
fine scalpel is the best instrument to be employed for this 
purpose, with which the incisions should be dexterously and 
cleanly made. When these two edges are brought into contact, the 
upper lip will be found to project downwards in the centre, and this 
evil time will rectify, by bringing the surface of the lip into a straight 
line. The necessity of removing a larger portion of the lip by this 
than by the straight incision is a small objection only, for the ex- 



408 OPERATIVE SURGERY. 

tensibility of the material "will readily admit of contact, and that 
is all that is required. Young operators are prone to remove too 
little. 

The bleeding from the coronary arteries is sometimes considerable, 
but a ligature is, of course, inadmissible. The opposite surfaces, 
being adjusted with the greatest precision, should be fixed by means 
of two needles, which should be passed by means of a porte-aiguille 
through nearly the entire substance of the lip. The most important 
part of this union is that of the lip itself. A thick silk thread is 
passed across and around each needle in the figure of eight. It is 
not desirable to include the two needles in one and the same thread. 
The parts should be drawn together with sufficient force for entire 
contact, and the intervals between the needles, and particularly the 
lip itself, should receive one, two, or three fine sutures, to insure 
the contact, of the entire length of the wound. The needles should 
be removed with a gentle hand, if union be complete, about the sixth 
or eighth day, or at any earlier date, should a blush of inflammation 
appear around them. If union fail, but no inflammation appear, 
the needles should be retained, to afford the chance of union by the 
second intention. — (See Chapter on Wounds.) 

LIPS. 

When epithelial cancer attacks the lower lip, there is no alter- 
native but the removal of the disease by excision. The form of 
operation depends on the extent and relations of the morbid growth, 
whether it extend more in the transverse direction, along the line 
of the lip, or more vertically towards the chin. Sometimes the lip 
is not involved to a greater depth than half or three-quarters of 
an inch ; and, under such circumstances, the disease may be sliced 
off horizontally; the gap thus made being partly filled up by 
nature. If the disease involve the parts below, the operation for 
hare-lip is more expedient, by making two oblique incisions, meeting 
in a point below the disease. In this manner full half the lip may 
be removed, without ultimate distortion to the features. Should 
the morbid growth, or other form of disease, requiring removal, 
involve the entire lip, and extend towards the chin, an entirely new 
operation must be resorted to, on the principle identified with the 
name of the great Taliacotius. The diseased lip should be removed 
by a quadrilateral incision around it ; the two vertical sides, com- 
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mencing at the angles of the mouth, are to be carried downwards as 
low as the disease extends. These two incisions are united by a 
transverse line, made below the growth, horizontally, and the part 
is to be detached from the bone and removed. A flap is now to be 
made from the chin, equal in size and form to the part removed, or 
rather larger in each direction, which is supplied with blood by two 
stalks brought down from the cheeks. These processes should be 
about one-third of an inch in breadth, and an inch and a half to 
two inches in length, commencing one inch below the malar bone, 
and joining the square flap at its upper angle. The flap being 
separated, is brought up from below the chin, and fixed by suture 
all around the wound, care being taken to raise it sufficiently high 
to represent the lip, and to insure its healing without becoming 
entirely adherent to the gum. The wound below is brought together 
by plaster. These operations, when carefully performed, do exceed- 
ingly well, and form an admirable substitute for the old lip. In a 
case in which I performed it in the course of last summer, a cancer- 
ous tubercle occupied the line of the right stalk, and the disease 
was altogether very extensive. I was compelled to take a circuitous 
course in order to avoid it. The man, however, recovered, and was 
very proud of his new acquisition. 

In operations for the removal of large tumors on the gums, which 
require enlargement of the mouth, it is better to divide the soft 
parts along the base of the jaw, and to expose the tumor in that 
direction, than to distort the face by an unnecessary incision, adopt- 
ing the plan recommended in excision of the base of the lower jaw. 
The skin and platysma muscle may be divided to any reasonable 
extent along this line, which may be even carried beyond the centre, 
should that be requisite ; and I should myself prefer a vertical 
incision made upon it, if necessary, to the consequent disfigurement 
of the face, incidental to an incision carried into any part of the 
mouth. 



RANULA. 

The disease known under the name of ranula is commonly of 
small size, occupying the sublingual region of one side, but encroach- 
ing also on the other. It consists of a sac, supposed to be formed 
by the dilatation of the submaxillary or one of the sublingual ducts. 
It presents a bluish color, and vessels are seen ramifying upon it, 
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and it is elastic to the touch. In size ranulse vary between a horse- 
bean and a small orange. The contents consist of inspissated saliva, 
quite transparent. If punctured, they fill rapidly; and, in conse- 
quence of their great tenacity of existence, portions of the sac have 
been cut out, and caustic applied to the interior of the sac. When 
of very large size, the walls of the cyst are proportionately thick 
and flesh-like. The most eflicient treatment consists in merely 
passing through the body of the cyst a needle armed with silk of 
moderate thickness. The silk should be loosely tied, and the ends 
cut off. In the course of a few days, the tumor will be obviously 
diminished in size, and will continue to lessen till the ligature will 
probably be found at the side of the cyst which has contracted 
beyond it. The thread should be cut and extracted, and a second 
thread introduced through the reduced sac, by the agency of which 
it will be finally absorbed. 

Some years ago I attended a young lady with Mr. Jolin, who had 
a ranula of the largest size I have ever seen. Her mouth appeared 
to have no cavity. The tongue was forced back against the soft 
palate ; she could not swallow without a great and painful effort, and 
even her respiration was affected. It had the appearance of a large 
tumor occupying the mouth, of which the walls were firm and thick. 
I introduced a single coarse thread of silk through it, and in a week 
it was reduced nearly one-third in size, and then another and so on; 
till, at the expiration of six weeks, scarce a vestige of the disease 
remained. 

Epulis is a disease of the gums, attended sometimes by extensive 
swelling of the structure, and often involving the breadth of several 
teeth. Its precise nature is not well known. It is considered by 
Mr. Caesar Hawkins to be of a semi-malignant nature. Mr. Haw- 
kins believes it to originate in the periosteum of the bone, and that 
the removal of its entire root is indispensable to the future safety 
of the affected person, for the accomplishment of which he recom- 
mends the employment of the actual cautery, or the application of 
strong nitric acid. 

In preternatural elongation of the framum linguse, the best mode 
of proceeding is to seize the fraenum with a pair of forceps, and 
drawing it forwards, to divide it with a common pair of scissors. 
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REMOVAL OF ENLARGED TONSILS. 

Children of a strumous habit are frequently the subject of a 
chronic enlargement of the tonsils, which interferes greatly with 
both speech and deglutition. In order to justify their excision, 
the disease should be thoroughly chronic in character, and free from 
pain and vascularity. In this condition, these bodies stand out 
from the surface in the form of two rounded bodies, of a pale color, 
and marked on the surface by the dilated orifices of their mucous 
follicles. Sometimes they come into absolute contact, and fill the 
greater part of the cavity of the isthmus. Extirpation is the surest 
and most efficient remedy. It is not, however, requisite for the 
purpose of giving relief from the recurrence of past symptoms, or 
for the prevention of future increase in size, that the entire body of 
the gland be removed ; a portion only will suffice for both these ends. 
If any remains of recent inflammation be present, or the surface 
exhibit in a positive degree the redness and the general tumefaction 
of recent inflammatory action, the operation should be postponed. 
This operation is not a painful one, and is usually unattended by 
bleeding, unless the arch of the palate be much drawn forwards. 

For the removal of enlarged tonsils, an ingenious instrument has 
been invented, called the guillotine, consisting of a flat plate of 
metal, with an aperture at the further end, through which the 
tonsil passes, and which is there fixed. A knife connected by a 
slide is then pressed backwards, and cuts off the protruding part. 
The objection to this instrument is that it does not leave to the 
discretion of the operator to determine the quantity of the tonsil 
he wishes to remove. I prefer a knife resembling Cooper's Hernia 
knife, with a blunt point and hooked forceps, called a vulsellum. 
These forceps should be made without a spring in the blades, but 
with scissor-handles, that some force may be employed to open them 
if required. If with a spring, no power of expansion can be added 
beyond that of the spring, which is often insufficient in the mouth of 
a refractory child. The tonsil of one side being seized by the forceps, 
is drawn towards the mesial line, and the edge of the knife applied 
either above or below it. Generally speaking, the incision through 
the tonsil is made cleaner by dividing from below upwards. Some 
care is often required to prevent injury to the arches of the palate, 
and in the division of the gland from above downwards the tongue 
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is liable to be wounded. I have never known more than one ease 
out of perhaps fifty, in which I have done this operation, where 
hemorrhage occurred sufficiently great to occasion trouble. If 
hemorrhage follow, it is obvious that the operation was ill-timed or 
inadmissible. Still rare cases have occurred in which bleeding has 
continued to an injurious extent, and in such cases the hemorrhage 
has been referred to an irregular origin of the tonsillitic artery from 
the internal carotid trunk. 

ON STAPHYLORAPHY, OR VELO-SYNTHESIS. 

Infants are occasionally born with cleft palate. This want of 
development may extend to the bony structure of the maxillary and 
palate bones, or be confined to that of the velum. The defect be- 
comes apparent on the attempt of the child to suck, which is made 
with great difficulty, when the want of the continuous membrane 
permits the fluid to pass into the nose, from which it trickles on to 
the face. 

Before I describe the operation for uniting the opposite sides of 
the velum and palatine membrane, a brief description of both the 
anatomy and the physiology of the soft palate will not, I trust, be 
deemed out of place. 

The palate, so called, is divided into the hard and soft. The 
former is composed of the palatine processes of the superior maxil- 
lary and palate bones, uniting along the mesial line, and covered 
by the palatine membrane, a structure of low organization. The 
soft palate (the velum pendulum palati) is prolonged backwards 
from the arch of bone above described, to the extent of about an 
inch, and is composed of muscles, vessels, nerves, mucous glands, 
invested by mucous membrane on both its surfaces. The muscles 
consist of five pairs, two of which, but slightly connected to the 
palate, descend in the half arches that are lost below in the tongue 
and pharynx, the palato-glossus (constrictor isthmi faucium), and 
palato-pharyngeus. The other three are the levator palati, tensor 
palati (circumflexus), and the levator uvulae. The levator palati, 
arising behind from the temporal bone, descends forwards and ex- 
pands like a fan into each half of the palate. The tensor runs 
horizontally inwards, nearly along the bony edge of the hard palate, 
towards its fellow, in the mesial line. The action of the levator is 
that of raising the palate, and drawing it backwards horizontally 
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towards the pharynx. That of the tensor, as its name denotes, 
stretches the palate in the transverse direction, and renders it firm 
in the act of deglutition. 

While at rest, the soft palate falls from the bony rido-e to which 
it is attached, obliquely backwards, in a position intermediate to that 
into which it may be called by the action of its various muscles 
whether during mastication or in deglutition. In the act of masti- 
cation, it is drawn downwards by the palato-glossus, till it touches 
the tongue, and thus forms a back wall to the mouth, protecting the 
glottis from the sudden escape of any particle of food. In degluti- 
tion, the opposite muscles are brought into action, and the levator, 
more especially, draws the palate upwards and backwards, till, by 
the advance of the pharynx, the two come into contact, and the cavity 
of the nose is shut out from the passage thus perfected below it. 
At the same moment, the tongue, having the morsel of food placed 
upon it, is closely applied against the concave vault of the hard or 
bony palate, the firmness of which is prolonged on to the soft palate 
by the tendinous structure of the tensor palati drawing outwards 
from the mesial line. The act of deglutition is effected by the pres- 
sure exercised by the tongue against, first, the hard, and then the 
soft palate, fixed by the tensor muscle. 

It is difficult to explain, or almost to characterize the troubled and 
abortive movements that accompany the soft palate, when fissured 
throughout its length. They certainly cannot be satisfactorily ex- 
plained on any ordinary principle of muscular action. It would 
appear as though the combined muscles exercised the inclination to 
draw the two sides into contact; and, indeed, the two sides do 
coalesce towards the uvula in some movements, but by what agency 
I am at a loss to tell. I have observed this phenomenon on several 
occasions. 

The operation for staphyloraphy should never be attempted much 
before the age of puberty. Unless the patient lend himself entirely 
to the surgeon, and is fully conscious of the extent of the imperfec- 
tion, and possess resolution to undergo a tedious, irksome, and 
painful effort at reparation, the operation should not be attempted. 
Without the entire consent and co-operation of the patient, the 
best attempt would prove nugatory, and the failure can only attach 
discredit both to the operation and the operator, and deter others 
from availing themselves of the advantages afforded by a successful 
issue. At the same time, it is very desirable that the operation be 
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undertaken at as early an age as possible, for the period of growth 
is that to which Ave must look for restoring to the muscles their 
natural, or rather of calling into action their new-born functions. 
I have undertaken it at fourteen, and so late as forty-three years of 
age, but with very different results, so far as muscular action is 
concerned. A perfect state of the patient's health is, of course, 
indispensable. 

For the operation, a good light is essential. The patient should 
be seated in a chair on a level rather below that of the operator, 
and the head supported against the chest of an assistant or a 
nurse. The first step in the operation consists in paring the edges 
of the fissure. This should be effected with great nicety, and 
should include the entire skin, beginning at the one-eighth of an inch 
higher than the point of junction, and carried down to the extremity 
of the uvula, on either side. The edge removed should not be 
thicker than the one-sixteenth of an inch, but sufficient to expose 
a raw surface of some line or two in diameter. This is effected 
by means of a fine scalpel of the smallest size. The difficulty, how- 
ever, does not rest with the knife, but with the forceps, for as the palate 
exposes its lateral edge to the instrument, it is difficult to seize it 
firmly. To remedy this defect, I had an instrument made with two 
blades of unequal length and mobility, the longer blade being 
reduced in substance, and moving on to the shorter one at a curved 
extremity. When the incisions are completed, ten minutes or more 
should elapse for the bleeding to cease. The threads are to be then 
introduced, and of these about five is the average number required. 
This is the main difficulty of the operation ; viz., that of returning 
the needle through the side opposite to that on which the first intro- 
duction was made. To overcome this difficulty, many instruments 
have been invented, both English and French, the principle of which 
consists in carrying a needle in a curve sufficiently small to return 
through the opposite half of the palate, at the just distance from the 
edge of the fissure, and at the same time to present the point directed 
straight forwards at its first introduction. One thing is quite cer- 
tain, viz., that, however perfect the instrument may be, it will be 
unavailable to any good purpose, unless the hand of the operator 
has acquired by practice a perfect mastery over it. On the dead 
subject the experiment may be tried, and with some advantage; but 
the dead body cannot represent living structure. We have no con- 
vulsive actions of the tongue, no hemorrhage, no clinging together 
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and confounding of threads by a glairy saliva, and without these 
concomitants, we cannot imitate the real operation. The simplest 
means, perhaps, of passing the thread is by the agency of minute and 
curved needles, the length of which should not exceed one-third of 
an inch, and they are held by means of the porte-aiguille. The 
threads employed should be of two sizes. About two of the larger 
size may be used towards the middle, at, or about one-third the dis- 
tance from, each extremity of the incisions ; the remainder may be 
finer, and occupy the centre and the extremities. The distance from 
the edge at which the needles are introduced should be about that 
of a line, and the larger one something more, so that we have no 
fear of laceration in the act of drawing the sides together. It is better 
to commence above and terminate in the uvula, the opposite sides of 
which should be connected by one, or perhaps, when usually long, 
by two ligatures. 

In order to obviate the tension consequent on drawing into con- 
tact the two opposite sides of the cleft palate, it is necessary to 
resort to a valuable expedient, first generally adopted by Dieffenbach, 
of making a lateral incision through the substance of the palate on 
each side of the central line. These incisions should be made with- 
out reference to anatomy, and should involve the entire structure, 
whether muscles, cellular tissue, or mucous membrane, for all are 
equally in a state of tension. But if one muscle rather than another 
be involved in this tension, it is obviously the tensor palati, the fibres 
of which run transversely inwards, towards the centre. Mr. Fergus- 
son, in a paper published in the " Medico- Chirurgical Transactions" 
has referred this necessity to the action of the levator palati, and no 
doubt this muscle is involved in common with the tensor in the lateral 
tension ; but it cannot be, anatomically speaking, so closely involved 
as that muscle, nor can the same relief be afforded by its division as 
is obtained by a free incision through the body of the palate, as far 
forwards as the bony arch itself, and this incision would include most 
especially, or my anatomy is greatly at fault, the tensor palati muscle. 
I have never divided otherwise than in accordance with the above 
rules. 

When the sides are brought fully and exactly into contact, there- 
fore, a sharp-pointed knife should be passed through the palate on 
each side, for the purpose of completely relaxing the tension on the 
wound, two longitudinal incisions being made of about three-quar- 
ters of an inch in length, and about half an inch from the mesial 
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line. These wounds will bleed freely for a few minutes. During 
the operation, the surface must be repeatedly cleansed, and for 
this purpose three or four pieces of soft sponge or cotton wool, 
fixed to a piece of wood, should be used. The sponge, if soft, is 
preferable, and is frequently required to dislodge the coagulum and 
the tenacious saliva and mucus, incidental to long exposure of the 
cavity of the mouth to air, and also to exhaustion. The patient is 
then placed in bed, usually a good deal exhausted. During the 
ensuing two days, there is no necessity to debar him from food, 
which should consist of the strongest soup, with bread or macaroni, 
milk with isinglass, &c. Inflammation of the palate will almost 
inevitably follow to a moderate, but not to an injurious extent. In 
this condition of the surface, a solution of six or eight grains of 
nitrate of silver to the palate will be found useful in controlling the 
inflammation. It may be applied daily, and I usually give half an 
ounce of compound tincture of bark, in each day, at two or three 
doses. By these means I have seen the entire wound unite by the 
second intention, as it is called, the process of union not having 
commenced till the use of the bark on the sixth day. This sin- 
gular case was that referred to by Mr. Paget, in his " College Lec- 
tures" for 1849. The sutures should not be removed till they are 
palpably useless ; in other words, until the union is complete and 
firm, or has entirely failed. I have generally removed them from 
the tenth to the eighteenth day. If they become a source of irrita- 
tion, indicated by some increase of pain in swallowing, or by the 
presence of a red areola around the orifices of the threads, they 
should be cut out earlier. Should a first attempt partially or entirely 
fail, there is no objection, on any surgical grounds, to its repetition. 
When the operation is finally completed, at the expiration of 
possibly three weeks or a month, the friends may begin to express 
disappointment that the articulation of the child, although improved, 
is still imperfect; and imperfect it will be for months and possi- 
bly for years, and not improbably for life. It is the duty of the 
surgeon to acknowledge this necessary evil before he undertakes 
the operation. A certain degree of improvement is inevitable, on 
mechanical grounds, but to represent to the parents of a child that 
the operation is a certain cure for its congenital defects, is to prove 
faithless to our trust as medical men, and to commit a breach of 
those acknowledged laws of honorable dealing, on the precise ob- 
servance of which alone public confidence can be maintained. The 
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operation, it must be confessed, is not a cure, and the whole that can 
be said in its favor is that a cure is now possible, while before the 
operation it was impossible. 

I feel it requisite, in the absence of any published knowledge on 
the subject, in possession of the public, to say a few words on the 
after management of these cases. The treatment consists in regu- 
lating the actions of one series in muscles, and in exciting to action 
a second. 

The first remark relates to the tongue. The tongue exercises two 
distinct functions ; one relates to deglutition, the second to speech. 
These functions, when exercised in health, call on the organ for 
movements totally distinct from each other. In deglutition, as has 
been already explained, the tongue is engaged in pressing the food 
against the roof of the mouth and the soft palate, while speech re- 
quires its co-operation with the teeth and lips in the enunciation of 
sounds. There is an exception to this division in pronouncing the 
letters d, h, and Z, and sometimes in sounding which, the tongue 
touches the roof for an instant, but rather incidentally than as essen- 
tial to the required sound. In all persons having a defective palate, 
the movements of the tongue are eccentric, consequent on an instinc- 
tive effort to close the opening in the palate by its means, while 
endeavoring to fill up the interval of the fissure. This action becomes 
habitual, and is only subverted and corrected by the agency of time. 
The other series of muscles relate to those of the soft palate, which, 
having been deprived of antagonism, and partially cut asunder during 
the operation, are weak and unsteady. The soft palate is paralyzed, 
it does not respond to the actions either of the tongue or of the 
agents of respiration or of volition. Its condition corresponds, 
though in a minor degree, with that of the same organ in stertor; it 
vibrates under the influence of a current of air. The soft palate as 
well as the tongue must be educated. 

With respect to the tongue, I have seen great advantage obtained 
from speaking with a pebble in the mouth, or a glass bead, which 
has been fixed to the lower teeth, or some similar means of fixing it 
in the base of the mouth. In pronouncing the letters c, s, and z, 
the tongue is required to regulate the current of air passing through 
the closed teeth ; but the organ is instinctively raised to its old 
position, and hence the difficulty of these letters. This difficulty is 
only to be overcome by long and continued exercise. In fact, the 
advantages derivable from the operation do not hold reference so 
27 
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much to the soft palate directly, as to the tongue, which by the 
union of the fissures is released from the abnormal duty of contri- 
buting to its closure. 

The muscles of the soft palate may be exercised without much 
difficulty in health. That we possess a voluntary command over 
them may be inferred from the power exercised in regulating, by 
their means, the size of the column of air which passes at any given 
moment through the nose, as in the act of blowing it. In this action 
the soft palate is drawn backwards to touch the pharynx. Air is 
forced against it from below, and on the sudden remission of the 
contact is the force of the current obtained. Children who are the 
subjects of this deformity should be taught to practice this and 
similar movements before a glass, with the mouth open. They should 
be required to read aloud frequently during each day, audibly and 
very slowly, and as distinctly as possible. I have generally recom- 
mended that the child should be placed at the distance of the further 
end of the room, and be required to speak in a loud tone, that all 
the defects of speech and difficulty of enunciation should be palpable 
to itself as well as to others. These difficulties will be chiefly com- 
prised in the three letters I have mentioned, c, s, and z, and are really 
due to the tongue while holding a false relation to the front teeth, 
rather than to any want of action of the soft palate itself. This 
may be understood by observing the different characters of the sound 
in pronouncing the combination of the letters sh, as in the word she, 
and the sound of the s employed singly. In the former, which re- 
quires the approximation of the tongue to the roof of the mouth, 
children, after the operation, will pronounce almost perfectly; hut 
directly the tongue is required in the front of the mouth to regulate 
the column of air passing through the teeth, then the defect becomes 
palpable, and the articulation imperfect. Perseverance in the en- 
deavor to regulate these actions will succeed in enabling the patient 
to improve his speech in a very important degree, and to pass current 
in society without observation. 

BRONCHOCELE. 

This disease does not frequently admit of relief through the me- 
dium of operative surgery. The enlargement of the thyroid body 
(or gland, as it was formerly called) is so common a malady, and at 
the same time so little allied to what would bear the definition of 



BRONCHOCELE. 419 

disease, at the same time that the organ itself is, anatomically, so 
inseparably connected with the complicated structures around, that 
the practiced operator is very reluctant to resort to the application 
of the knife for its relief. The question of extirpation of the thy- 
roid body has been mooted, and actually proposed, in cases either 
of great and injurious enlargement, or of malignant disease. In 
either case it is, in my opinion, inadmissible. If for enlargement, 
the condition of the so-called disease would never justify it, unless 
the four arteries which supply the organ with the pabulum for its 
increase were cut off without benefit ; and even this, or rather these 
operations, are wisely eschewed by all reflecting surgeons on the 
ground of their impracticability; and, a fortiori, the removal of the 
body itself must be indeed a difficult undertaking ; while, if pro- 
posed for malignant disease, it is exceedingly improbable that such 
disease could be so entirely insulated by the knife as to justify the 
attempt to encounter so large an operation, and one which would 
be almost certain to be followed by a fatal result. 

While on the subject of tying arteries in the region of the neck, 
I have referred to the operation for tying the superior thyroid artery, 
as performed by Sir W. Blizard, by Mr. Earle, and others. It is 
an operation, the performance of which is perfectly justifiable, and, 
as I can testify, is attended with marked diminution of the enlarged 
structure, if this be the object to be attained : but the relations of 
the inferior thyroid are so much more complicated, and the artery 
itself lies so deeply imbedded in the structures of the neck, that I 
conceive its exposure to be almost impossible. 

The removal of a portion of the thyroid body appears to me a 
proposition nearly as preposterous as that of its extirpation, and I 
can only counsel the young operator to avoid it. 

I am inclined to think that simple enlargement of the thyroid 
body is not so frequent a source of evil, on the ground of its pres- 
sure, as many suppose. I am quite aware that difficulty of respira- 
tion and of deglutition not very infrequently attends it, and that 
such symptoms appear to result from the presence of the abnormal 
structure, which occupies so large a portion of the anterior aspect 
of the neck ; but I cannot forget that this condition of the organ is 
peculiarly incidental to young women ; that the symptoms of incon- 
venience are very disproportioned to the size ; that its attacks are 
eccentric and uncertain ; and that the inconvenience of its presence 
is chiefly experienced during the catamenial periods. In fact there 
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is so much of hysteria mixed up with it, that I am myself exceedingly 
disinclined to countenance any attempt to afford relief by operation ; 
and, assuredly, I have no faith in the proposition that was made, I 
believe, by Mr. Allan Burns, to divide the fascia covering it. 

In cases of great enlargement of the thyroid body, a better, because 
a simpler, operation may be resorted to which is equally efficient in 
affording relief and in avoiding danger. In the examples of enor- 
mous growth, we find, by dissection, the mass to be composed of 
dilated cells, containing serum to the extent of from half an ounce 
to six or seven drachms. These cells may be evacuated by a trocar, 
with great temporary relief. I do not pretend to much experience 
in this treatment; but I have successfully experimented on this 
principle of treatment in more than a single case. In the course of 
last year I saw, with Mr. Lobb, a lady who had one of the largest 
bronchoceles I have ever seen in England. All ordinary treat- 
ment failed to afford her relief from its most inconvenient weight. 
On examining it carefully, I detected the situation of various of the 
cysts of which it was composed. Into one of these I introduced a 
small hydrocele trocar, and removed seven drachms of bloody serum. 
The wound was healed. The fluid again collected, and the cyst 
was repunctured. We then attacked two or three of the others, 
and, by repetition, reduced permanently the bulk of the entire 
tumors ; for, after repeated puncture, the cysts became reduced in 
size, and the relief was so great as to render the lady perfectly con- 
tent with her condition. These operations have now been performed 
fifteen months. 

In another case, I punctured a cyst of the thyroid body several 
years ago without danger or difficulty, but with great temporary 
benefit. I lost sight of the case, however, and am unable to give 
the result. 

The application of a seton thread is so great a resource in many 
kinds of serous cysts, whether containing modifications of salivary 
fluid or albumen, whether in bursse, ranula, or hydrocele, that one 
sees no reason why this remedy may not be employed with equal 
benefit in the cases in question. If a cyst be emptied with a 
trocar, and its size calculated by the quantity that escapes from 
it, there could be no difficulty in passing a thread into and through 
the cavity by means of a much-curved needle. The thread should 
be fine, as should the needle employed for its introduction, of sub- 
stance, indeed, sufficient only to insure safety. The effect should 
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be watched with care, and removed on the occurrence of any positive 
pain. 

In these enlargements of the thyroid body, the sternoid muscles 
which cover it are so attenuated by the long-continued pressure, 
that a puncture through them is an unimportant consideration in 
the proposition. The carotid arteries lie quite at the side and be- 
hind ; and if those cysts only be selected for puncture that are 
clearly perceptible from the front surface,- and the circle formed by 
the ligature be not greater than three-quarters of an inch, one does 
not see from what source evil could arise, so far as the operation 
itself is concerned. 



ON TRACHEOTOMY. 

Surgeons are occasionally required to make an artificial opening 
into the windpipe, either with a view to obviate the fatal conse- 
quence of constriction of the canal, for the purpose of attempting 
the removal of a foreign body that has accidentally entered it, or for 
that of inflating the lungs in persons drowned. The extreme irri- 
tability of this canal, and its high degree of vitality, intimately 
connected as it is with the indispensability of its healthy functions 
to life, now disturbed either by disease or by the presence of a 
foreign body, renders this operation one of peculiar delicacy, and of 
some difficulty and danger. Tracheotomy is required in cases of 
disease of the larynx, the effect of which is to contract the canal. 
The seat of such disease is, of course, the glottis, around the orifice 
of which the membrane is thickened by inflammation and its pro- 
ducts, as the deposition of lymph in the form of an adventitious 
membrane. The contraction of the canal thus formed, however, 
bears no comparison to the difficulty caused in the respiration, which 
is always greatly affected in a degree disproportioned to the encroach- 
ment of the tube, thus indicating the great importance of this struc- 
ture in the economy of the living body, and on this principle we 
explain the irregular and spasmodic nature of the symptoms which 
characterize its diseases. 

The disease for which the operation is required is, for the most 
part, laryngitis, or inflammation of the larynx, attended by thick- 
ening of the membrane covering the chordae vocales, whether affected 
primarily or by extension from the fauces or tonsils. We do not 
pretend to be governed by the presence of this or that form of 
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disease, but by the pressure of symptoms, which, if imminent, 
demand artificial opening, to whatever class they belong, or in 
whatever region they originate. In order to justify the operation, 
the symptoms must be clearly defined, and the case thoroughly 
understood by the operator, who may be supposed to undertake it 
at the request of a physician or general practitioner. But the 
necessity of the operation should be rendered obvious, in order that 
the two authorities should act in conjunction. These symptoms 
are, great dyspnoea, threatening suffocation, loss of voice ; the act of 
inspiration is short and made with a painful effort, and often pro- 
ductive of a whistling sound in the larynx ; lividity of the skin, 
either of the face or extremities ; respiratory murmur imperfectly 
heard over the surface of each lung. The symptoms may be distin- 
guished from those of fluid in the pleural cavity, by the disease 
being obviously referable to a point common to the two sides of the 
chest. The lungs equally participate in the difficulty consequent 
on an obstruction common to the two. There is no evidence of dis- 
ease referred to the chest, but there is evidence of that of the larynx 
or trachea, indicated by local pain, with more or less of swelling, 
and tenderness on pressure. In laryngitis the patient is raised in 
bed with his head drawn forwards, while in empyema the body is 
often inclined over to the diseased side. 

With such symptoms, and with threatening suffocation, the sur- 
geon has no alternative but that of operation ; but before proceeding 
to this crisis, he should survey the neck, and call to his recollection 
the relations of the various structures occupying its central line, 
and proceed to select that situation in which the opening may be 
made with the least danger; and this selection is a very important 
consideration. In order to assist in this decision, I have had the 
following sketch of the middle line of the neck made. 

Any incision made into the air-tube above, or through the cricoid 
cartilage, would constitute the operation of laryngotomy. The line 
drawn across the thyroid cartilage indicates the attachment of the 
chordae vocales, and the * above it that of the epiglottis. Now 
the distance between the point of connection of the chordae vocales, 
and the crico-thyroid membrane, which is the only membranous part 
through which an opening can be made below the cords, is not more 
than one-third of an inch; and supposing the disease to be, as 
usually found, occupying the glottis or the opening between the 
cords, it is not unreasonable to suppose that inflammation and 
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thickening will advance even lower than the point indicated, and 
that the consequences of the operation may extend to them from the 
close proximity of the opening made into the tube and the cords 
above. In order to avoid this evil, the part selected has usually 
been that below the isthmus of the thyroid body ; but to this locality 
there are abundant objections. In the first place the trachea is 
placed very deeply in the neck, increasing, however, as it descends. 
Immediately above the sternum, the air-tube lies at a distance of 
more than one inch from the surface, and this is a great depth to 

Fig. 67. 
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A. Base of the jaw. — B. Os hyoides. — C. Thyro-hvoid ligament. — D. Thyroid cartilage. — E. 
Crieo- thyroid ligament. — F. Cricoid cartilage. — G. First ring of trachea. — H. Isthmus of thy- 
roid body. — I. Inferior thyroid vein — * Insertion of epiglottis — attachment of chorda; voeales. 

dissect upon in so critical a region, even under the guarantee of the 
soundest anatomical knowledge. Another difficulty is founded on the 
very great irregularity of the vessels in this region descending on 
the trachea. It must be recollected that the two sterno-thyroid 
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muscles are placed side by side, and closely in contact, and that 
although it may not be difficult to hit the precise line of junction in 
the dead subject, it is exceedingly difficult to effect it in the living, 
and having once lost the mesial line, all is uncertainty onwards in 
the dissection. The vessels underneath the sterno-thyroid consist 
of a large venous trunk of great size, the inferior thyroid, or a con- 
geries of smaller veins which from their proximity to the heart bleed 
very freely, and fill the wound with blood, which it is, perhaps, more 
indispensable to the progress of the operation to be kept dry and 
clean, than any wound made in operative surgery, for the blood, 
trickling into the trachea when opened, would aggravate the patient's 
suffering, and, if profuse, might prove even dangerous. Besides 
these vessels, we have occasionally a middle thyroid artery, ascending 
on the trachea from the arch of the aorta. These obstacles to the 
. progress of the operation render it tedious and often dangerous ; 
and I remember once to have witnessed the operation arrested, under 
the hand of a surgeon of some experience, in consequence of the 
number and size of the veins occupying the front of the tube. 
Indeed it is very rare that they are entirely absent. The exposure 
of the surface of the trachea above the thyroid isthmus has not 
these objections. It will be observed that a space is there left 
uncovered by muscle or gland, of about a quarter of an inch in 
length. This part of the air-tube is nearer to the surface, and 
though not destitute of vessels, is comparatively free from them. 
An artery of some size, often, though not generally, coasts along 
and in contact with the upper border of the isthmus, crossing the 
trachea. This is the point that, in my opinion, should be selected 
for the operation of tracheotomy. It is true that its size is limited, 
scarcely admitting the passage of the curved trocar ; but to obviate 
this disadvantage, the isthmus being connected to the trachea by 
cellular tissue only, may be detached by a blunt hook, and drawn 
forcibly downwards ; indeed, if necessary, and in the absence of the 
transverse inosculating branch of the superior thyroid arteries, the 
isthmus may be divided along the mesial line, and without bleeding, 
consequent on the absence of the inosculating branches of the two 
lobes. I have been troubled, even in this situation, by the presence 
of veins; but, if present, they are small in comparison with the 
venous trunks covering the trachea below the isthmus. Every 
difficulty in the progress of the operation for tracheotomy, when 
called for by disease, should be avoided, on account of the incon- 
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venient and 'irksome position of the surgeon, caused by that of the 
patient, who resists every attempt to place his head in a favorable 
attitude for the purpose, with the instinctive object of preventing 
strangulation. 

I consider that this situation should be selected, also, whenever 
it is deemed necessary to perform the operation of tracheotomy, for 
the purpose of inflating the lungs in drowned persons ; but, on other 
occasions, and in the absence of disease, there is no objection to the 
higher operation, or that of laryngotomy. When an opening is 
made for the purpose of facilitating the removal of foreign bodies 
by the introduction of an instrument down the tube, the lower opera- 
tion, or that above the sternum, may promise a better chance of 
success; but as I have never known any advantage to arise from 
this attempt, but rather an aggravation of the patient's sufferings, 
so the operation, when performed with this view, does not appear 
to me to justify a deviation from the recommendation above given. 

Previous to the operation, the surgeon should make a careful 
examination of the mesial line of the neck, and mark in dotted lines 
with ink the point of the canal which he proposes to open. The 
patient is then placed in such a position in bed as will afford the 
operator a perfect command of the neck, so far as this is com- 
patible with the respiration of the patient. But this function being 
deranged, the best position, viz., that of the head thrown sufficiently 
backwards, is rendered very painful, and is often impossible to be 
retained for any length of time. Between the necessities of the 
patient and the requirements of the surgeon, the best compromise 
must be made. An incision of about an inch and a half in length is 
made in the mesial line, beginning about the middle of the thyroid 
cartilage, and continued downwards, and the parts rapidly dissected 
till the cricoid cartilage is exposed. The examination of the trachea 
below should be made with more caution, and the parts being exposed, 
the operator will be enabled to judge whether he has space sufficient 
to introduce the tube above the isthmus. If not, this part of the 
thyroid body may be drawn downwards with a blunt hook. Space 
being thus obtained, a fine knife should be passed into the trachea, 
and a circular piece cut out, great care being taken to hold it firm 
while cutting. The relief to the respiration will be instantaneous. 
The curved chain trocar, which was invented by the late Mr. 
John Wood, a very promising young surgeon, is often employed. 
I have used it on more than one occasion ; but the objection to it is 
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founded on the difficulty of its first introduction ; and, 'although the 
presence of a canula in the wound answers two important indica- 
tions — first, of preventing the entrance of blood into the tube, and, 
secondly, that it fully retains the opening — yet I am inclined to 
think, that when we have no hemorrhage to contend against, and 
the disease being of recent existence, leads to the probability of 
early recovery, it is better to divest the trachea of the foreign body 
altogether, and to rely on the removal of a circular portion of the 
tube. The introduction, or even the presence of the canula, is gene- 
rally a source of great irritation and coughing, much of which may 
be avoided by leaving the opening unmolested. The accompanying 
sketch represents an instrument which I think preferable either to 




the knife or to the chain trocar. It consists of a canula with a cut- 
ting edge, through which passes a trocar cylinder, terminating not 
in a cutting point, but in a small hook. The two are connected by 
a well-made screw, by which the canula revolves upon the trocar 
within it. The screw point projects a quarter of an inch beyond the 
cutting edge of the canula. The instrument is applied by seizing 
the portion of the trachea to be removed with the hook ; the canula 
is then screwed down, with its cutting-edge on the rings of the tube, 



LARYNGOTOMT. 427 

and the centre-piece drawn out. The canula may be retained or not. 
This instrument is the invention of Dr. Marshall Hall. 

Great after attention is required by the patient. The attendants 
should be instructed in the best mode of keeping the wound clear 
of mucus, which tends frequently to obstruct the current of air 
through it. 

The lower operation, performed in the supra-sternal fossa, has 
no peculiarity beyond the lower incision, and the great care required 
in dissecting the surface of the trachea. The greater depth of the 
wound will prolong the operation to double the length of time re- 
quired for the other. Silver knives should be used in dissecting. 

Laryngotomy. — In opening the larynx, the crico-thyroid ligament 
is divided, or cut away. The external incision should be commenced 
at the highest part of the thyroid cartilage, and continued down 
along the mesial line, and the dissection carried on to the membrane. 
I see no reason why the instrument of Dr. Hall should not be appli- 
cable to its removal, although the membrane is more resisting and 
unsteady than the rings of the trachea. 
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CHAPTER XIV. 

OPERATIONS ON THE CHEST AND ABDOMEN. 

Paracentesis Thoracis. — The cavity of the pleura, consequent on 
an attack of pleurisy, may become distended with fluid, which may 
exercise a very injurious degree of pressure on the body of the lung, 
and materially influence the position of the heart. Under these cir- 
cumstances, a surgeon is occasionally called on to relieve the patient 
by evacuating the fluid. As the discredit of failure would be equally 
shared by the adviser and the performer, it is the duty of the sur- 
geon to ascertain, for himself the necessity of the operation before 
he undertakes it. The symptoms justifying the resort to puncture 
of the cavity of the chest are obvious and severe dyspnoea, threaten- 
ing suffocation, lividity of the skin, whether of the face or extremi- 
ties, puerile respiration on the sound side, cessation of vocal vibra- 
tion, no vocal resonance. The entire act of inspiration is short, and 
marked by great effort, and the movements almost imperceptible. 
The past history points to pleuritis as the cause. The person of 
the patient is inclined over to the diseased side in order to prevent 
the weight of the fluid oppressing the opposite lung. On examining 
the chest, the affected side is found larger by measurement than the 
opposite ; the intercostal spaces are dilated ; pressure on them by 
the fingers produces an elastic recoil ; the entire surface is dull on 
percussion ; respiratory sound inaudible ; the heart is forced from 
its position, and, in cases of disease of the left side, may pulsate 
behind the sternum, or even to its right side, while in that of the 
right, it may present five, six, or seven inches from the sternum. 
The prognosis from the operation depends on the more or less active, 
and also on the more or less protracted, nature of the disease. If 
the disease be advancing, it will be unfavorable ; if chronic, and 
leading to the probability that the pleura is so thickened as to pre- 
clude the hope of a renewed expansion of the lung on the removal of 
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the fluid, it will also be unfavorable. The symptoms, however, 
threaten immediate loss of life, and we puncture the chest. 

It is always desirable to distinguish empyema from hyclrothorax. 
In purulent formation, we have usually rigors and hectic fever, and 
generally more constitutional disturbance than in the more chronic 
form of disease. We cannot hope for the absorption of the pus of 
empyema, which is only to be got rid of by puncture, whereas the 
whey-like fluid or serum of hydrothorax is frequently absorbed under 
appropriate treatment ; therefore, the operation of paracentesis is 
more directly indicated in the one disease than in the other. 

The objection to a puncture forwards is found in the gravitation 
of the fluid backwards in the position in which patients usually lie. 
The objection to that backwards, towards the spine, consists in the 
narrowness of the intercostal spaces, the larger size of the inter- 
costal arteries, and the greater thickness of the muscular investment 
of the chest. One rule, however, is yet more important, viz., to 
select a point towards the centre of the fluid collected, and inasmuch 
as the objection on the ground of gravitation may be met by a 
corresponding position of the patient, so it is better to err by punc- 
ture in the direction forwards than backwards, unless, indeed, it is 
intended to retain the opening by the presence of a hollow tube in 
the wound. 

The instrument used should be a flat trocar, of a size intermediate 
between those employed in hydrocele and ascites. There is no 
necessity for the previous introduction of a grooved needle. The 
trocar should be introduced, without previous incision by the knife, 
in the centre between the ribs, by drawing aside the skin, and mak- 
ing a valvular opening as low down in the chest as possible ; but 
whether between the fifth and sixth, or between the sixth and seventh, 
or still lower, does not, so far as I know, admit of any imperative 
rule ; unless, indeed, when in empyema the matter points on the 
surface, I believe it would be equally safe between the ninth and 
tenth, if the puncture be made far backwards. The trunk of the 
intercostal artery runs along the lower edge of the upper, and a 
considerable branch along the upper edge of the rib below. When 
the fluid is nearly evacuated, or at least when it ceases to flow spon- 
taneously, except by requiring an occasional effort at full inspiration, 
the canula may be withdrawn and the wound healed. It is of great 
importance to prevent the ingress of air into the cavity during the 
operation, and for this purpose a useful instrument has been invented 



430 OPERATIVE SURGERY. 

by -which the fluid is drawn off under water, and thus the liability 
to this evil is entirely prevented. It is better to repeat the punc- 
ture when necessary, than to retain a gum catheter in the wound — 
which practice I have on some occasions adopted. 

As to the quantity or proportion of the fluid to be evacuated at 
one time, it would certainly appear on all accounts desirable that a 
portion only be removed at a time, allowing time for the lung to 
expand, for, as Dr. "Williams observes, in the article on Pleurisy, in 
the " Practical 3fedicine," something must occupy the space of the 
fluid removed, and it is not probable that the lung is in a condition 
to expand sufficiently to fill it. Moreover, in the case of hydrothorax 
by the removal of a portion of the containing fluid, we place the 
remaining quantity in a better condition for absorption. Dr. Wil- 
liams has suggested the propriety of injecting warm boiled water into 
the cavity, to displace and dilute the pus in case of necessity, and 
would even justify medicated injections. 

A curious case occurred in St. Bartholomew's Hospital, in which, 
with well-marked symptoms, Mr. Stanley twice failed to obtain fluid 
after puncture. On examination, it appeared that the cause of the 
difficulty arose from the presence of a false membrane that was on 
each occasion pushed before the trocar. 

To the above I may add some of the physical signs of pneumo- 
thorax, which consists in peculiar resonance on percussion, with me- 
tallic tinkling, w T hen accompanied with fluid, loss of voice and breath 
sound, or amphoric resonance of voice, if the layer of air be not very 
thick, and limited movements of respiration. There is usually more 
or less fluid in the cavity, the line of which may be ascertained by 
percussion. It is better to tap, so as to evacuate the fluid and air 
at the same time. Much benefit is derived from rolling the chest 
tolerably tightly, both during and after the operation, with an elastic 
bandage, as in the case of the same operation on the abdomen, and 
more especially when the collection of fluid has been large and the 
ribs distended. 

OPERATION ON THE ABDOMINAL PARIETES. 

Paracentesis Abdominis. — This operation is required for the 
removal of fluid, collected either in the peritoneum or in the ovary, 
constituting either ascites or ovarian dropsy. In operating for 
ovarian dropsy, it is always desirable to ascertain by percussion, &c, 
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the degree of density of the contained fluid. The degree of fluidity 
of the contents of the sac may be ascertained with some exactness 
by percussion. If consisting of pure serum, the slightest concussion 
of the finger is perceptible on the opposite side of the abdomen. 
By careful percussion we glean some knowledge of the number and 
general size of the cysts, supposing several to exist. 

The size of the trocar should be moderate. There is no advan- 
tage to be derived from the employment of a very large instrument. 
A hydrocele trocar will often suffice ; and in some cases it is even 
advantageous to employ the finest instrument, allowing the fluid to 
drain off gradually. Previous to the operation, an elastic belt, 
perforated in front by a hole, should be fixed round the abdomen, 
and attached by buckles behind, so that it may be tightened during 
the operation, if requisite. The trocar may be introduced from one 
to three inches below the umbilicus, and if done rapidly, is almost 
a painless operation. 

. Abscess in the Parietes of the Abdomen. — Abscess in the subcu- 
taneous tissue and fat of the abdominal wall, though not common, is 
more frequently met with than the same disease occurring between 
the muscles, or than that of abscess in the sheath of the rectus 
muscle, which is an exceedingly rare disease. When situated over 
or in the neighborhood of the liver, it is often mistaken for abscess 
in the organ itself. 

Among the remarkable errors that pervade the mind of professional 
men, having rare access to the means of recalling anatomical details 
to their recollection, none is more striking, and among errors, more 
universal, than ignorance of the situation and relations of the liver. 
It is not uncommon for a medical man to place his hands on the ab- 
domen, midway between the margin of the ribs and Poupart's liga- 
ment, and declare that the liver is enlarged, or indurated, or otherwise 
diseased. I venture to assert that it is a difficult organ to feel at all. 
The liver, unless enlarged, and its increase of bulk is rare, does not 
descend more than an inch below the margin of the ribs, and is 
really not perceptible on pressure, consequent on the tension of the 
muscles connected with the chest. 

Abscess of the walls in this region may be distinguished from 
abscess of the liver, by being more diffused, by having more thicken- 
ing around it, the cellular thickening of the wall itself, by the absence 
of much constitutional irritation, always present in this description 
of disease of the liver. The nucleus of the diseased action appears, 
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as it really is, near the surface, and the skin exhibits a larger areola 
of inflammation as the disease is matured. Besides which, on exami- 
nation, it will be seen that the abscess does not occupy the true 
locality for hepatic disease. A young medical student was under 
my care with abscess below the margin of the ribs, on the right side. 
His father was a medical man, and by whom he was sent up to town 
to be treated for hepatic abscess. He had also, at the same time, a 
positive attack of jaundice. Notwithstanding the jaundice, I punc- 
tured the abscess and he recovered. In all such abscesses, if slow 
in advancing, I am in the habit of giving bark in considerable closes. 
As soon as suppuration is established, they should be opened by a 
free incision, if the thickening be great around them. 
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CHAPTER XV. 
ON HERNIA. 

OPERATING THEATRE THE BEST SCHOOL. DEFINITION. — CAUSES. — SYMP- 
TOMS. — ANATOMY OP INGUINAL HERNIA. ANATOMY OP DIRECT HER- 
NIA. — OPERATION. — QUESTION OP DIVISION OP SAC. AFTER TREAT- 
MENT. — INFLAMMATION, TRUE AND FALSE. — FEMORAL HERNIA. — 
OPERATION. — UMBILICAL HERNIA. — OPERATION. 

The operating theatre of a hospital is the only school for the 
acquisition of a complete and practical knowledge of hernia. In- 
dispensable as may be the cultivation of anatomy to entitle a sur- 
geon to rank in the operative department of our art, we find, per- 
haps, no branch of the subject in which the acquirement of the 
dissecting-room leaves the real necessities of the practical surgeon 
so unsatisfied as that of hernia, or in which the recollections or asso- 
ciations of that theatre of study can so little be brought to bear 
upon the almost infinite varieties of form and structure, that present 
themselves to the operator throughout a long career of hospital 
practice. 

And yet, without the education of the dissecting room, without 
the possession of the knowledge which practical manipulation alone 
can give us, who will venture to operate for hernia ? If the science 
of anatomy does not reach the actual level of our wants, and in refer- 
ence to the subject of hernia it never can, we must not forget that 
to this study we are indebted for that knowledge which alone can 
form a safe and efficient foundation for the subsequent acquisition 
of practical experience. 

I do not, by such remarks, desire to depreciate the value of ana- 
tomical knowledge in reference to the subject before us, but merely 
to express my conviction, that no man is less competent to the exi- 
gencies of the operating table, when called upon to dissect down to 
the seat of stricture in a case of strangulated hernia, than he whose 
28 
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functions have been restricted to the duties of the dissecting- 



room. 



If we divide an operation for strangulated hernia into three dis- 
tinct stages, and give to the first of these the dissection requisite to 
expose the seat of stricture ; to the second, the division of the stric- 
ture itself; and to the third, the replacement of the intestine or 
other part protruded, it must be acknowledged that we owe to 
anatomy nearly all the information by which we are enabled to re- 
move the greatest difficulty in our path with safety to our patient. 

In reference to the subject of hernia, it is necessary to distinguish 
between a knowledge of the parts in which hernia occurs, and that 
of the same parts affected Avith hernia, than which no two regions 
can be more dissimilar. And yet they have characters and relations 
in common. It is just this common property of the two conditions 
which is valuable to the surgeon, and without a familiarity with 
which, the operation for strangulated hernia has always more or less 
of danger attached to it. For example, no hernia, however large, 
can alter the relations of the epigastric artery to the internal ring, 
in inguinal hernia, or that of Gimbernat's ligament, or the femoral 
vein, to femoral hernia. These are salient points from which we 
start — permanent beacons for our guidance in all examples of in- 
guinal or femoral hernia. But, on the other hand, when we are 
told by the anatomist that, in its descent from the interior of the 
abdomen into the scrotum, the spermatic cord receives certain cover- 
ings or investments from the layers constituting the abdominal 
parietes, and that each of these investments may be known by cer- 
tain definite characters, we shall look in vain for their realization, 
either in quality or in number, because the structures have under- 
gone so complete a change of texture that no one can be identified 
as bearing out the description of the anatomist. To a certain point, 
therefore, we must rely on anatomical knowledge ; beyond this, it 
will only lead us into danger. 

Before I proceed to describe the various operations required for 
the relief of strangulated hernia, I propose to make some prelimi- 
nary remarks on the nature and cause of the protrusion which has 
received this name. 

The greater liability to abdominal than thoracic hernia is due to 
two causes: first, because the quantity of the contents of the abdo- 
men varies at different periods, not only of life, but of each day ; a 
different relation exists between these contents and the containing 
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walls, and these relations are subject to pressure, both forcible and 
spasmodic, from the muscular structure of the walls acting on four 
out of six surfaces at the same time. Second, because the integrity 
of the walls is impaired, or, at least, rendered imperfect, by the 
necessary transmission through them of certain vessels, and other 
structures required for the supply of the economy beyond. These 
two conditions operate as the most remote of the causes to which 
hernia may be attributed, and are incidental to the natural structure. 
Firm pressure is made on the movable contents of the cavity in 
all muscular efforts of the body, by the conjoint and harmonious 
antagonism of the diaphragm and abdominal muscles forming its 
upper point and lateral boundaries. Either the excess or the too 
sudden operation of this pressure protrudes a portion of the contents 
through the inguinal or femoral rings, or at any other defective 
point of the walls, and the hernia is established. But this protru- 
sion is readily returned, and again descends on the recurrence of 
the cause. If, however, on the occurrence of any exertion requir- 
ing especial force of contraction of the abdominal muscles, a larger 
portion of intestine than usual is forced from the cavity, the hitherto 
successful efforts at its restoration fail, and pain follows. This 
difficulty is not referable to the increased contraction of the opening 
through which the intestine has passed, but on the increased quan- 
tity of the substance passing, and this increased quantity exercises 
a greater than ordinary pressure on the surface of the ring. The 
consequence of such pressure is, alteration of structure in the pro- 
truded parts, the venous system of which being obstructed, the 
arteries carry the material for effusion into their cellular structure, 
and the whole protrusion increases in size. A hernia is always the 
cause of its own strangulation, unless the aperture by which it 
escapes from the.-abdomen consists of muscular fibres so arranged as 
to be able to contract around it. In the case of diaphragmatic 
hernia, these two causes operate conjointly, but in all ordinary forms 
of this disease the ring is passive and not active in its relation to 
the proximate cause, and neither in the inguinal, femoral, nor um- 
bilical forms of hernia do we find muscular action otherwise than 
very remotely concerned in the causes of strangulation. In the 
disease known under the name of hernia cerebri, the ring is bony, 
and here strangulation occurs on a like principle, viz., the same 
swelling of the protruded parts that can alone explain the nature 
of abdominal strangulation. Indeed we find no muscular fibres 
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competent to contract on the ring in either of the three localities in 
which hernia ordinarily occurs. And the occurrence of ventral 
hernia, in which the contents escape through an aperture formed in 
the abdominal muscles themselves, is hardly an exception to this 
law, because there is usually a deficiency of muscular fibres at the 
part to which the existence of hernia may be referred. If we could 
imagine a portion of intestine to escape through an opening involv- 
ing each of the three layers of these muscles, and exercising an 
active contraction on the protrusion, we should have a condition of 
parts essentially different from that which commonly attends the 
disease when occurring in the ordinary situations. In truth, this 
antiquated doctrine, which has too long for the welfare of humanity 
referred the cause of strangulated hernia to spasm of the muscles, 
is almost exploded, and with it the numerous class of supposed 
remedies attendant in its train. 

Symptoms of Strangulated Hernia. — First, a tumor at the situa- 
tion of a natural opening, inguinal, femoi'al, or umbilical ; if not 
of recent occurrence, at least of greater than usual magnitude. 
Second, the patient will generally himself date it to some hour, or 
from some occurrence, since which he has suffered greater pain or 
inconvenience than usual. Third, a sense of local tension. Fourth, 
a drawing or dragging sensation, extending upwards, towards the 
back of the abdomen, where the intestine or omentum is naturally 
fixed. Fifth, nausea in the earlier, leading to vomiting in the 
later, stages. With regard, however, to this symptom, I may observe 
that sickness in the early stage of strangulation is almost exclusively 
confined to that of the small intestines. Sixth, constipation of the 
bowels from obstruction to the tube of the intestine. 

With respect to the first of these symptoms, the tumor may be of 
any form, or of any size, embracing all magnitudes from that of a 
hazel-nut to that in which two-thirds of the entire mass of intestine 
is pushed beyond the walls of the cavity. It is in the lesser degrees 
of the disease that the nicer discrimination is demanded by the 
surgeon, those cases of recent occurrence in early manhood, which 
are the product of great and sudden muscular effort, that are per- 
haps more dangerous in their character and demand more promptness 
in their treatment. In the case of inguinal hernia of recent occur- 
rence, a small tumor may have escaped from the abdomen, without 
having made its appearance in front of the walls, and is, in fact, 
compressed between them at some distance from the surface. The 
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tumor, under these circumstances, is scarcely apparent to the eye, 
and presents little more than a mere fullness along the line of the 
inguinal canal, and only detectable by a comparison with the same 
region of the opposite side. These are cases of real difficulty, and 
which require the eye and the judgment of the experienced surgeon. 
The general symptoms should be weighed with all nicety. Supposing 
the occurrence of the disease recent, we fail in the resource of one 
most important symptom, viz., constipation ; or indeed temporary 
constipation may attend the existence of other painful diseases of 
the groin besides hernia. Still, if the swelling be positive, however 
small and difficult of detection, and the other symptoms bear out 
the evidence of hernia, we are compelled to operate. 

Several of such cases have occurred to me, as well as to others, 
presenting difficulties, which can only be met by the application of 
a defined principle of action. It would be better to cut down un- 
necessarily on ten tumors bearing the evidence of hernia, than to 
omit to bring one true hernial tumor to the test of the knife. For 
it must be recollected, that the operation suggested is not the 
operation for strangulated hernia, but merely an exploration pre- 
paratory, if necessary, to the operation itself. It may require but 
a division of the integuments and fascia, till, on exposing the dis- 
ease, we possibly exhibit an enlarged gland, and the operation is 
concluded. 

Such a case occurred to me, during the course of last summer, in 
St. Bartholomew's Hospital. A man was brought in having symp- 
toms of strangulation, with a tumor in the groin. My colleagues 
and myself were unanimous in our opinion of the existence of hernia. 
In the absence of Mr. Lawrence, who had, however, seen the case, 
and recommended the operation, the duty devolved on me. I ex- 
posed the tumor, which proved to be an absorbed gland. This man 
had local pain, sickness, and constipation. 

In reference to the question of form, although we have no posi- 
tive assumption to rest upon, for the form of the tumor must hold, 
more or less, a relation to its size, yet the variation in form is less 
than in that of the other quality referred to. In hernia of the 
canal, the figure of the tumor compressed by the aponeurosis of the 
external oblique, must be obtuse and ill-defined, but its depth will, 
in some measure, point to its nature, inasmuch as any other disease 
in the canal is of far more rare occurrence than hernia. 

Any form of hernial tumor, whether oblique or direct, presenting 
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below the external ring, being compressed by the pillar of that 
opening, will necessarily be more or less constricted by them, 
especially in the early stages of the disease. From this part down- 
wards, therefore, the tumor assumes an enlongated form, howeTer 
great its magnitude. 

The form of a femoral hernia is less definite than the inguinal 
variety. It is said to extend across the thigh in the tram 
direction. This is by no means a general law, nor is it even common ; 
it is only occasional; and still less rarely is it pushed upwards fairly 
over Poupart's ligament, as is frequently described. It is, however, 
often somewhat longer in the transverse than in the longitudinal 
direction, and by this sign alone it may be occasionally distinguished 
from inguinal hernia. Umbilical hernia is too definite in its charac- 
ters to render description requisite. 

The sensation of dragging from the back is not the attendant on 
all forms of hernia. It is caused by the tension of the mesentery or 
mesocolon, which are forced down with the intestine, and attached by 
the upper extremity to the region of the lumbar vertebrae. In early 
or recent hernia, this tension is inconsiderable, consequent on the 
limited descent of the intestine, and is only well marked in those 
forms of the disease in which the descent is large in volume; then 
this symptom becomes very prominent. 

With respect to the question of constipation, the discharge of the 
contents of the large intestine below it is, of course, not incom- 
patible" With its presence. I have known this discharge in a case of 
hernia, to be very copious, sufficiently so to have misled for the time 
the judgment of the most experienced. 

Most of the above indications are considerably modified in the 
case of the descent and retention of omentum alone. The general 
sense of uneasiness is less marked, sickness more remote, and pain 
more obtuse. But the constipation may be as complete as in the 
case of intestinal hernia. 

I believe it may be asserted, without fear of contradiction, that 
the danger attendant on the operation for strangulated hernia is 
nearly in proportion to the period of the strangulation. Within the 
last quarter of a century, the treatment of that disease has undergone 
a considerable improvement, founded on an advanced pathology. 
Within my own recollection, many hours, even a day or more, were 
allowed to elapse, for the purpose of bringing into action many worth- 
less remedies that were inoperative to any purpose but that of re- 
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ducing the small chance of the patient's recovery, by wasting the 
precious hours during which the operation might have been under- 
taken with a prospect of success. The profession had a routine of 
remedies which were resorted to in a given order of succession, and 
until they were exhausted, it was not deemed right to have recourse 
to the only remedy that could be available to a successful result. 
The taxis, warm bath, taxis repeated, cold affusion, the local appli- 
cation of ice, taxis repeated, the tobacco enema, and, finally, more 
taxis, and then the operation. Thus twelve hours were wasted in 
the employment of remedies infinitely worse than merely useless, 
with every hour increasing the danger from the advance of inflam- 
mation of the intestines and peritoneum. 

The taxis is an obscure word, derived from the Greek word, to 
"put in order," but conventionally signifies to knead, thrust, or 
pummel with the hand or fist ; and most vigorously was the principle 
carried into execution. During the twelve hours of treatment prior 
to the operation, possibly one full hour was devoted to the endeavor 
to disorganize the delicate textures within the sac, and certainly the 
occasional recoveries after the operation testify that it was not in- 
variably successful. The term, which is associated with the above 
practice, is nearly as obsolete as the practice itself. The attempt 
to return the intestine should, doubtless, be efficiently made by the 
hand of the surgeon, but employed with all gentleness. Pain is 
inevitable; but there is a manner of giving pain, when necessary, 
that at least renders it bearable by the patient. 

It often happens that the surgeon can return the contents of the 
sac, when the patient cannot or will not venture to make the attempt ; 
but I am not aware that what one surgeon has failed in, by the em- 
ployment of judiciously applied pressure, another surgeon can effect; 
while I am quite sure that every succeeding attempt that is unsuc- 
cessful adds to the patient's danger. In order to apply this pressure 
by the hand with the best effect, the tumor, if in the scrotum, should 
be raised on the hand and moved circularly in all directions, and a 
piece of the tumor pinched up, so as to act on the contents without 
forcing the mass against the ring. Occasionally success will attend 
the sudden remission of pressure on the ring, while the tumor is 
compressed by the hand below. An old practice prevailed in the 
last century, and recommended by Winslow, of placing the patient 
"with inguinal hernia, on his knees, and leaning forward, while the 
effort at reduction by the hand was being made, and the position is 
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not a bad one. I have myself adopted a rule for many years, not 
to attempt reduction by any persistent effort, after having ascertained 
that a previous attempt has been judiciously made by a competent 
man. Every half hour increases the difficulty, and its repetition is 
almost certain to prove nugatory. 

After the attempt to return the intestine by the hand, a warm 
bath maybe resorted to ;• and before the patient's removal from 
which, rather from the advantage of his position, the effort may 
again be made with the hand. The length of time awarded to these 
agents will greatly depend on the urgency of the symptoms. If the 
hernia be of recent occurrence, the attempt will be painful, and the 
symptoms oppressive to the system. The presence of local pain, 
of nausea, or vomiting, if his features betoken suffering or pros- 
tration, if he shrink from the contact of the hand, or betray rest- 
lessness and discomfort, the sooner the operation be performed, the 
greater his chance of recovery. If, on the other hand, the pain be 
moderate, if he bear the pressure of the hand without shrinking, if 
without nausea or anxiety of countenance, the operation may be 
postponed for a few hours, and renewed efforts may be made to replace 
the intestine. But these efforts can be but a repetition of the 
former. Six to eight hours from the date of strangulation is per- 
haps the longest time allowable for the postponement of any operation 
for hernia. 

In the attempt to reduce a large umbilical hernia, I have 
occasionally succeeded by raising the whole tumor in my two hands, 
and shaking it with some violence ; and even this practice is not so 
injurious as the kneading process adopted by the old school of 
surgeons. 

With respect to the application of cold, I am inclined to think it a 
more efficient remedy than the warm bath ; but it has been prescribed 
too late in order of application to be available ; yet I have seen benefit 
derived from its employment externally, and also from its copious 
injection into the large intestine. 

The tobacco enema is deservedly exploded by all good surgeons 
of the present day. 

In addition to the above remedies, the old surgeons employed 
drastic purgatives by the mouth. The object, one should presume, 
was the endeavor to drag up the bowel from the sac by the mechanical 
influence of the medicine on the intestine. I have never seen the 
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smallest benefit to arise from their administration, and on every 
principle should strictly abjure their employment. 

When these agents fail to effect a return of the intestine into the 
cavity of the abdomen, we have no alternative but the knife. The 
immediate object of the operation is that of dividing the stricture, 
to employ again a term that is not always applicable, for frequently 
there is, correctly speaking, no stricture. It should rather be de- 
scribed as that of enlarging the opening through which the unusually 
large mass of intestine has escaped. 

To effect this object, the parts must be divided from the surface 
down to the stricture, in succession. This is an act of deliberate 
dissection. The external incision should be made in the axis of 
the tumor, and of sufficient length to command the parts within 
with facility, but still its dimensions should be moderate. There 
can be no necessity for carrying the incision along the whole length 
of the tumor, if large, when our operation concerns the neck alone. 

Whatever number of laminae present themselves, they are to be 
divided, and here we observe the incompetency of anatomy to teach 
us. In consequence of the elongation of the parts from the internal 
pressure of the intestine, the structures become laminated to a re- 
markable degree ; as many as six or eight layers of fibrous tissue 
requiring the introduction of the director, or at least division by the 
knife. By proceeding slowly through these various coverings, we 
reach the sac of the peritoneum. Sometimes the sac is drawn so 
tightly over the contents as to be separated from them with difficulty. 
We select for this purpose the lower part, which is usually somewhat 
distended by gravitating fluid, and here it may be opened without 
danger; or, if the tumor be not sufficiently exposed in this situation, 
it is better to employ a tenaculum, and raise it from the intestine on 
the point of the instrument, through which a small opening is made 
with the knife, and enlarged along its length on a director. The 
contents of the sac are then exposed, consisting usually of both 
intestine and omentum, and it is better to pass the eye over the 
mass when somewhat separated and laid out. These parts should 
be slightly drawn downwards, for the purpose of easing the ring 
while the stricture is divided. Under no circumstances in surgery 
with which I am familiar, is greater gentleness of manipulation 
required than in this stage of the operation for hernia. The hands 
should be clean, and if much manipulation of the intestines while 
in the act of returning it be requisite, should be oiled. The degree 
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of tension may next be examined, by introducing the point of the 
finger through the contracted neck of the opening into the abdomen, 
the parts freed as much as possible from the presence of any fold of 
intestine or omentum, and a director, as deep and broad as possible, 
passed to the extent of about an inch into the abdomen. While 
this instrument is held firmly against the contraction by the operator, 
it is the duty of the assistant to protect the intestine in the sac by 
depressing it on all sides. The division of about a quarter of an inch 
will generally suffice for the return of the protruded contents. The 
restoration of these parts into their natural cavity requires some 

Fig. G9. 




tact in its management, and should be executed with peculiar gentle- 
ness. If the opening made require any force to be employed in 
returning the bowel, it should be enlarged : for the addition of such 
a section is infinitely less mischievous than the injury that may 
accrue to the intestine by rough manipulation. The index finger 
should be introduced through the ring into the abdomen underneath 
the bowel. In the act of introducing it, a portion of intestine, 
nearly of the length of the finger introduced, will slip up, and should 
be retained by slight pressure from the other hand. If the palm 
of the hand first employed be expanded to receive the protruded 
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bowel, the operator will be enabled better to appreciate the line of 
the intestine, which should be kept moderately tense below the ring, 
in order that it should pass longitudinally, and without fold, through 
it, and that too much of its length should not be attempted at one 
effort. Care should always be taken that the contents of the intes- 
tine pass with the intestine itself, otherwise we are subject to an ac- 
cumulation of the intestinal contents towards the end, and the return 
of the last few inches is rendered extremely difficult. When, in 
operating for hernia, the large intestine is involved, it is better to 
puncture the intestine by means of a fine needle, and let out the 
contents, than to make rough or protracted efforts to replace it. I 
have frequently done this with advantage. 

An important question has arisen of late years, on the expediency 
of opening the sac in hernia. It is urged, by the advocates of its 
inexpediency, that the danger of the operation is materially lessened 
by leaving the sac entire, that inflammation is less probable, and 
recovery more general. Common sense would certainly revolt from 
any practice that was acknowledged dangerous, as compared with 
another that was positively less so, whatever the theory or principle 
involved. The proposers of this new feature in the operation for 
hernia have found powerful advocates in the persons of the late Mr. 
Aston Key and Mr. Luke, who have given decided testimony in its 
favor, and assuredly the proposition demands consideration. 

The argument employed is, that it renders the operation less 
dangerous than when the sac is opened : but, before the force of 
this argument can be admitted, the experiment must have been 
tried on a large number of cases ; I should say, on some hundreds, 
a number which the hospitals of England wmild furnish in a few 
months. Undoubtedly safety is the first consideration, and is 
paramount to any ; but it is not the success of a few cases, however 
great, that can outweigh the advantages which the opposite practice 
of opening the sac furnishes to the surgeon, and consequently to 
the patient. If, indeed, it be established as an incontrovertible 
fact, that the mortality after operations for strangulated hernia is 
less when the sac is not opened than when it is, it does not neces- 
sarily follow that it is from the injury done to the sac, by dividing 
it, that danger emanates. The mortality consequent on dividing 
the sac may possibly be attributable to the exposure of the intestine 
to the air, or to the more protracted nature of the operation, or to 
the immediate contact of the hands with the intestine ; and the 
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question is, supposing it to be dependent on one of these, or other 
similar causes, whether such source of evil may not be avoided, 
notwithstanding the sac be opened. It appears to me, that we are 
justified in looking wide for an explanation of the success attendant 
on the reported cases, when we consider the weight of evidence 
obtainable on the opposite side, which seems not simply to justify, 
but absolutely to require the division of the sac. Some of these 
arguments are enumerated in the following. The sac of an old 
hernia especially, although continuous with, and originally forming 
a part of the peritoneum, holds no relation with it in function, has 
become very dissimilar to it in structure, and takes no part in the 
diseases and liabilities of the parent membrane. Its very supply 
of blood is derived from the subserous tissue of the scrotum — a 
source quite foreign from that of the bulk of the membrane within 
the abdominal cavity. Its diseases are its own, and, as such, are 
incommunicable to the general membrane within. How often do 
we meet with abscess in the sac after operations for hernia, to which 
we attach no idea of danger, because we know that the line of 
junction precludes the transmission of suppurative action extending 
within the cavity ; as in a case of phlebitis, the inflammation of the 
lining membrane often ceases at the junction of the first large 
branch. We never observe, on the other hand, that peritonitis 
extends from the membrane into that portion of it that constitutes 
the hernial sac. 

Again, although inflammation of the peritoneum extends by con- 
tinuity of surface, its extension by contiguity is yet more positive. 
"We do not trace inflammation of this membrane extending from the 
divided sac as the centre of mischief; if we usually did so, the fact 
would be notorious, and the pathology acknowledged ; but, on the 
other hand, the gut itself should rather be deemed the centre or focus 
of inflammation, when carried back into the midst of the intestines, 
already prone to inflammatory action, by reason of the interruption 
given to their natural functions. This extension by contiguity is 
palpable by the lines of adhesion, and the tinge of discoloration 
formed on all the intestinal surfaces contiguous to each other. If 
peritonitis have any recognized point of origin, it is in the inflamed 
intestine, and undoubtedly there is no comparison between the 
degree of inflammation affecting the peritoneal lining of the intes- 
tines and that lining the walls with which the sac is continuous. In 
order to produce general peritonitis, when originating in the divided 
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sac, it must travel over the entire half of the abdominal walls, to 
reach that portion of the membrane which examination after death 
exhibits as most highly inflamed. 

The necessity of examining the condition of the intestine under 
most circumstances renders the division of the sac scarcely a matter 
of choice, not that I would attach an undue importance to this argu- 
ment. And yet, supposing the intestine to be gangrenous, and 
returned into the abdomen, what consequence must inevitably 
follow ? Although this condition of the intestine is not commonly 
met with in operative surgery, yet it may exist in any given case. 
It is, in truth, always a satisfaction to see the intestine, and to 
ascertain whether its condition be healthy or otherwise. Moreover, 
all authorities on hernia describe cases, the strangulation of which 
depends on thickening of the sac itself. If the intestine in such a 
case, and I have myself seen several, be returned into the abdomen 
still entangled in its own stricture, death must follow. It appears to 
me that the difficulty of returning a large mass of intestine into the 
abdomen, unless the sac be opened, is greatly increased, for we 
lose the advantage of taking the intestine piecemeal, and replacing 
it by the gentle form of manipulation I have above described. In 
fact, it requires to be thrust back in mass, and I am satisfied that 
the difficulty must often be very great. 

Finally, I have seen the operation attempted many times by ex- 
perienced operators, who have failed to complete it, and who were 
compelled at last to open the sac. I apprehend that the attempt 
to cut on a tight stricture from the outside, and to divide it down to 
the sac, enhances the difficulty of the operation for hernia in a very 
great degree, and I can only repeat my assertion, that I have seen 
it, on many occasions, abandoned by men of the highest competence 
in our profession, and who now rarely undertake it. With these 
impressions on my mind, I cannot advise the attempt being made, 
except very occasionally. In old hernia, where the protruded part 
is large, and the parts thickened, where the stricture is not palpably 
referable to the structure of the abdominal rings, or confined to that 
of the abdominal walls, or when we have reason to doubt the vitality 
of the intestine, under all such circumstances, I consider that, in the 
present state of our knowledge, it would be more expedient to open 
the sac, and to expose the intestine. 

Any general description of the anatomy of hernia would be irre- 
levant to the purposes of this work ; yet I may be permitted to recall 



446 OPERATIVE SURGERY. 

to the reader's attention a few of its more prominent features, and I 
commence with inguinal hernia. Poupart's ligament, which divides 
the line of the abdomen from the thigh, is stretched across from the 
anterior spine of the ilium to the spine of the os pubis. The apo- 
neurosis of the external oblique is connected to its upper surface, and 
forms the external ring, close to the os pubis. The internal oblique 
and transversalis muscles arise from the outer half of the ligament, 
and their lower edge descends nearly parallel to it, becoming tendi- 
nous, and being attached to the os pubis behind the ring which they 
thus assist in closing. The fascia transversalis, constituting the 
third layer, is connected to the whole length of the ligament, from 
which it ascends between the transversalis muscle and the perito- 
neum to the extent of two or three inches. At a distance of about 
one inch and a half obliquely outwards from the external ring, 
nearly along the line of Poupart's ligament, and immediately above 
it, this fascia is perforated by the spermatic cord, receiving from 
this fascia a funnel-shaped process of fibrous tissue, which immedi- 
ately invests the cord along the canal. Passing below the internal 
oblique, the cord receives the cremaster muscle, continued upon it 
down into the scrotum ; and, lastly, reaching the external ring, the 
cord descends, lying on its outer edge, and from this ring it acquires 
an additional fibrous investment from the pillars of the ring. 

Behind all the parts yet alluded to, the iliac artery gives off the 
epigastric, which curves along the inner side of the opening in the 
fascia transversalis, hooking round the spermatic cord to ascend 
towards the mesial line. Such is the relation of this artery to the 
cord, that it will always be found to its inner side, and immediately 
in contact with it, whether the opening be small and placed nearly 
mid-distance between the attachments of Poupart's ligament, or 
whether in old hernia this internal opening be dragged towards the 
mesial line behind the outer ring. 

This general view of the anatomy of oblique inguinal hernia will 
suffice for my purpose. The intestine descends along the line of the 
cord, raising from off it its various investments of muscular and 
fibrous tissues. A second modification of this form of oblique 
inguinal hernia consists in a protrusion of intestine under the 
tendon of the internal oblique muscle, through the outer part of the 
external ring, which is protected by the fascia transversalis alone. 
The greater liability to the occurrence of this modification, called 
direct or ventro-inguinal, depends on the greater or less development 
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of the tendinous insertion of the internal oblique muscle behind the 
external ring. Oblique hernia lies upon the cord from which it has 
separated the coats ; direct hernia on the inner side of the cord, 
having no common investment with it but that which both derive 
from the external ring. The epigastric artery lies a full inch to 
the outer side of the opening through which direct hernia occurs. 
The seat of stricture is at the lower border of the internal oblique 
in both these forms of hernia ; or, to speak more correctly, the 
division by the knife of the lower border of the muscle or its ten- 
don will remove the stricture, and not that they alone cause it. 
The cause of stricture is a general one, but in this direction we 
may divide it with the least difficulty or danger. By dividing the 
muscle straight upwards, we avoid the epigastric artery, whether in 
oblique or direct hernia. 
A description of inguinal hernia is not infrequently met with, in 




which, in the course of the operation, on the sac being opened, the 
testicle presents itself at the bottom of an elongated cavity. This 
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form of the disease is called congenital hernia, the intestine having 
followed the track of the testicle in its original descent from the 
abdomen into the scrotum. But examples occur in which this 
disease first appears at manhood, and are explained only by suppos- 
ing either that the testicle must have descended late in life, or that 
a portion of omentum may have passed down with it at the time, 
and retained the continuity of the passage with the abdomen. 

Although the distinctions between inguinal and femoral hernia 
are usually made without difficulty, yet cases occur in which the 
distinctive characters of the two are not readily observable. The 
question is settled by tracing the line of Poupart's ligament, which 
passes over femoral, and under inguinal hernia. Inguinal hernia is 
the prevalent form in the male; femoral, in the female. Inguinal 
is longitudinal; femoral, obtuse, rounded, and sometimes transverse; 
but the difficulty is most readily removed by tracing the line of the 
ligament by the hand. Inguinal hernia may present itself in the 
form of a slight swelling, or fullness of the canal ; or in that of a 
bulky tumor, occupying the scrotum. In whichever form it appears, 
the axis of the tumor is the guide for the first incision. 

Operation for Inguinal Hernia. — The skin is to be shaved. In 
the longitudinal tumor an incision is made, commencing half an 
inch above the situation of the external ring, and carried down- 
wards on the tumor to an extent proportioned to its size. If very 
large, it may be prolonged to four inches in length, or even longer ; 
if in the canal, before it has reached the external ring, the incision 
should take nearly the direction of the canal, or parallel to Pou- 
part's ligament. Taking the first form as the supposed example, 
the skin may be divided by a fold, including the line for division, 
being raised between the operator and the assistant, and cut directly 
through, either from the skin downwards, or by puncture from within 
outwards. The incision thus made should fall into the required 
line. The division of the textures below should be carried on, till 
the layer of fibres arising from the external ring is divided ; and at 
this stage we ought to be enabled to tell whether the hernia be oblique, 
or direct; for hitherto the investments would be held in common by 
the two. If it be oblique, the cremaster muscle will present itself, 
covering the tumor, and the cord will not be seen, from its position 
behind it ; if it be direct hernia, the cremaster will retain its rela- 
tions to the cord, which will lie to the outer side of the hernia. 

In the case of oblique hernia, the layer comprising the cremaster 



INGUINAL HERNIA. 



449 



muscle is next to be divided, and the funnel-shaped fascia from the 
internal ring, or in that of direct hernia, the prolongation form of 
the fascia transversalis, and the sac is exposed. If the hernia be 
large, the different layers as they are exposed should be divided 
nearly to the extent of the external wound. The sac may be 
opened by pinching up a point by means of a fine pair of forceps, 
or raised by means of the tenaculum. A gush of fluid follows, often 
in considerable quantity, to the alarm of young operators. The sac 
is to be slit up to the extent of the other membranes, and its con- 
tents examined. The omentum, if not adherent, should be opened, 
and the intestine will lie behind it. The degree of tension of the 
ring should be examined by the finger, and a director introduced 

Fig. 71. 




«pon the omentum into the abdomen, great care being taken to 
depress the intestine, and to keep it out of danger. The .knife 
invented by Sir A. Cooper, and which bears his honored name, is 
then passed into the groove, and through the ring, into the abdomen, 
on its side. Reaching its destined height, the edge is turned straight 
29 
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upwards, and the obstructing margin divided to an extent propor- 
tionate to the size of the mass to be returned. The contents of 
the sac are then to be replaced in the abdomen, always beginning 
with the intestine, and ending with the omentum. When each is 
thoroughly returned, the finger should be passed gently into the 
cavity, for the purpose of pressing the bowel, as far as possible, 
from the neighborhood of the ring, and thus tending to prevent its 
immediate return. We are often troubled to know what is best to 
be done with the omentum, when the intestine is returned into the 
abdomen. The condition of the omentum, as well as the quantity 
remaining in the sac, are important elements in this decision. If 
the quantity be small, healthy, and unconnected to the sac, and the 
opening sufficient to enable the surgeon to return it without diffi- 
culty, there is no excuse for removing it. If adherent to the sac 
below, in the case of a large cavity, and especially if it be altered 
in structure by being thickened — and I am not familiar with the 
changes alluded to by some authors, and especially by Velpeau, who 
speaks of its being, in some instances, as largely charged with fat, 
becoming twisted, clustered into pelotons, and forming hard tumors, 
similar to scirrhous — it is reasonable to infer that its return into the 
abdomen might be a source of evil. Under these circumstances it 
is better removed than returned. 

The quantity to be taken away should be regulated partly by 
the condition of the membrane, and by the necessity of reducing 
the protruded mass as much as possible in relation to the outer 
wound. In the rare cases in which the omentum is gangrenous, 
its entire removal beyond the dead structure is inevitable. If the 
omentum above the divided edge be healthy, it may either be 
returned into the abdomen or left in the wound. When cut asunder, 
the healthy omentum will often bleed freely ; whereas, we can 
divide large masses of the membrane that has been subject to long 
pressure, and has undergone the changes incidental to it without 
the application of a single ligature. Whatever vessels are tied 
should be secured singly, with fine silk, and the threads cut off 
closely. As a general rule, it is perhaps better, if it be necessary 
to divide the omentum, unless perfectly soft and healthy, and espe- 
cially so if several ligatures have been employed, to leave the cut 
surface in the wound and occupy the ring, instead of passing it up 
entirely into the abdomen. If cut close, the omentum will probably 
become adherent to the margins of the ring, and render the recur- 
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rence of hernia somewhat less probable. It is not, however, so 
definite a point of practice as to justify a very positive opinion. 

Very troublesome cases of inguinal hernia occasionally present 
themselves to the surgeon, in which the protruded intestine consists 
■wholly of csecum. This portion of the large intestine may present 
itself, deprived of a sac, consequent on its anatomical relations 
while in the abdomen. In such cases, the peritoneum lining the 
walls of the cavity is reflected over the mesial surface of the bowel, 
leaving the outer surface, which lies low down in the iliac fossa, 
entirely uncovered by the membrane. If, in such examples, hernia 
occurs, this intestine is protruded by that surface which is nearest 
to the ring, and consequently it descends without a sac. The diffi- 
culty that attends these cases of csecal hernia consists in that of the 
retention of the bowel, when returned into the abdomen. If the 
bowel be replaced, it immediately falls again through the ring, and, 
indeed, it is not invariably in our power to replace it, from its adhe- 
sions around the neck of the tumor. Thus it becomes inevitable, 
after freely dividing the stricture, to leave the intestine outside the 
abdominal cavity, and to provide it with integumental covering as 
speedily as possible. 

Hernia strangulated in the Canal. 

We meet occasionally with cases of recent occurrence, in which 
strangulation has appeared early in the progress of the disease. The 
tumor is necessarily small, being bound down by the aponeurosis of 
the external oblique muscle. Its situation is above Poupart's liga- 
ment, and between the two rings. The incision should be made 
along the line of the canal, about half an inch above the ligament, 
two inches in length, and the skin and superficial fat and fascia 
divided. By this incision the superficial epigastric artery is cut 
asunder, and should it bleed may be at once tied, if the flow of blood 
cause obstruction to the operation. The aponeurosis of the external 
oblique muscle is to be divided to the extent and in the direction 
of the external incision, upon a director. The cremaster muscle 
will then present itself, expanded over the hernial tumor, which has 
raised it from the front surface of the cord. This muscle and the 
funnel-shaped fascia produced from the internal ring are then di- 
vided, to an extent sufficient to bring the tumor clearly into view, 
covered by its sac. In this case, of recent occurrence, it may be 
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practicable to return the intestine through an unopened sac, and 
the attempt may and ought to be made, and in this condition of the 
parts so recently displaced, and probably so unaltered in texture, 
the sac may be returned with the bowel into the abdomen. 

A peculiar feature occasionally presents itself on exposing the 
sac in an operation for hernia, viz., that the cord is separated into 
its component parts, some of which may lie in front of the intestine, 
others at the side. These relations, indeed, when the cord is so 
split, may assume any variety of arrangement. Although it is 
necessary to know that such varieties exist, it demands no further 
observation here, beyond that of enjoining especial care that such 
textures be uninjured in the after steps of the operation. Inasmuch 
as the cord will, in all probability, be more or less attached to the 
sac, there can be no advantage derived from their separation by the 
knife. 

On opening the sac in hernia, the intestine may assume any 
variety of color or appearance between that of health and that of 
gangrene. This variety includes all the colors incidental to every 
degree of inflammation or congestion. True gangrene of the gut 
is a rare occurrence, and is only found after several days strangu- 
lation, the product of gross neglect on the part of the patient, or his 
friends. It is very important to distinguish between extreme con- 
gestion of the vessels and the death of the intestine. In the latter, 
the structure assumes a slate, or even nearly a black color, in patches; 
it has entirely lost its polish ; its surface is filamentous ; it presents 
a smell of fetor, and when advanced, even the integuments above 
are involved in the diseased action, and bear testimony to the altered 
condition of the parts within. When the bowel is gangrenous, there 
is no doubt of the fact in the mind of the observers. It is apparent 
and unequivocal. This condition of the intestine is not confounded 
with a high degree of congestion of the vessels, although a question 
may be raised in the latter condition of the parts, as to the existence 
of gangrene. In every state of the intestine, short of gangrene 
or rupture, whether by laceration or by the knife, it should be 
returned into the abdomen. If gangrenous, we have no alternative 
but that of dividing the stricture freely, and laying open the intes- 
tine with the knife, with a view to form a permanent opening, or 
to be employed, at least, as such, until a subsequent attempt be 
made to close it ; for such an operation is performed, and with occa- 
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sional success. Under these circumstances the intestine is, of course, 
left in the sac. 

When dependent on congestion of vessels, the intestine, however 
unpropitious in appearance, is often restored to a healthy color with 
wonderful rapidity. I operated on an old man for hernia, in the 
Charter House, three months ago. The quantity of intestine in the 
sac was very large, and, I think, more highly congested than I had 
ever seen it. The first impression on my mind was that it had 
lost its vitality; but it was free from fetor, and had not lost its 
polished surface, or become filamentous, and the discoloration was 
universal, and not restricted to patches. Under these circumstances 
I returned it into the abdomen. The man progressed favorably ; 
the wound, which was very large, healed quickly to within three 
quarters of an inch of its length. At the expiration of the third 
week, during a violent fit of coughing, the action of the abdominal 
muscles forced the intestine down into the sac, tore open half the 
wound, and even thrust at least four feet of intestine out upon the 
abdomen, no part of which bore testimony to its previous discolora- 
tion. 

In operations for hernia, a small opening in the intestine occasion- 
ally presents itself, giving very unequivocal evidence of its involving 
the entire coats of the bowel, by the oozing of the fluid contents 
through it. The wound has all the appearance of a recent injury; 
but against this view of the subject, the operator, who ought to be 
the best authority, invariably asserts that he did not divide even 
in the direction of the wound, and no one can declare that he did, 
and in our profession none will venture to suspect the instrumen- 
tality of the operator, against the evidence of his own unimpeachable 
testimony, therefore it is concluded that the intestine was torn in 
drawing it down, or referable to some other unexplained and myste- 
rious cause. Such at least was the line of argument followed in a 
case in which I was myself the possible delinquent. 

After all, the injury is not very great, the wound should be united 
by one or two threads, passed through the serous and muscular coats 
only, and the intestine may be safely returned into the abdomen, 
even though the wound be not entirely closed by the suture. The 
patient I allude to recovered. 

When the above stages are concluded, the outer wound should be 
united by the interrupted suture, deeply introduced in loose integu- 
ments, great care being taken that the ring be kept free from intes- 
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tine. A pad of lint should be placed over the ring, and over the 
pad a large handfull of cotton wool, or in its absence a folded towel 
or masses of lint, so applied as to compress the ring from below, 



Fig. 72. 




without involving the walls of the abdomen. Over these, a bandage 
should be dexterously applied, like the figure of 8, passing round 
the abdomen and the thigh of the affected side, fixed by a needle 
and thread, or by pins at every turn, as it passes over the compress, 
and from that point carried back. By this means the compress will 
form the centre of pressure. 

As regards after treatment, it should be, for the most part, pas- 
sive. If the sickness subside, and the bowels act quickly, it is a 
favorable omen of recovery, but should some hours elapse without 
action, it is no excuse for the administration of drastic purges. It 
is difficult to lay down any specific rule on this subject, so various 
may be the indications, but I believe it is better to leave a patient 
alone. If, however, at the expiration of twelve or eighteen hours, 
no action appears probable, a mild aperient may be given, in the 
form of manna with some compound decoction of aloes, or mild form 
of neutral salts with some tincture. The intestine may also be ex- 
cited to action by enemata of warm water with salt, or other mild 
purgatives, not to be repeated with too great frequency. 

Inflammation, if at all, will probably not appear before the day 
but one following, i. e., forty-eight hours after the operation. It is 
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very essential that we distinguish the general pain and uneasiness 
about the abdomen, attendant more or less on all operations of this 
region, and which are very deceptive in character, from the signs of 
true inflammation. 

In the endeavor to distinguish between the signs of true and false 
inflammation, I must again refer to the equivocal marks of the one, 
and the conclusive characters of the other. True inflammation can 
hardly be mistaken. Pain in the abdomen, at first confined to a 
region, but becoming general ; increased in proportion to the degree 
of pressure of the hand, and not suspended or forgotton when the 
patient's attention is directed to other subjects, under which circum- 
stances the same pressure often affords relief in false inflammation ; 
or, at least, the pain in such instances bears no proportion to the 
extent of the pressure : hot skin ; pulse small, but hard, and more 
than usually frequent, though far within such frequency as shall 
characterize simple disturbance of the nervous system, when it may 
beat from one hundred to one hundred and twenty pulsations in a 
minute ; restlessness, without movement ; anxiety of countenance, 
distinctly marked and expressive of suffering ; the knees drawn up, 
and the body bent forwards, in order to relax as much as possible 
the abdominal muscles — these are the symptoms that mark the pro- 
gress of true peritonitis. The mock symptoms may make their ap- 
pearance on the day following the operation, or at any time; and 
maybe allayed by such remedies as are applicable in any other case 
of nervous disturbance. The true peritonitis may, I believe, be de- 
veloped by the unnecessary resort to active depletion. I think I have 
seen it frequently productive of much serious mischief. I believe that 
we render persons more liable to such inflammation by the resort to 
any agent that tends to lower the tone of the nervous and circulating 
systems, and that we should be very careful how we employ these 
agents of depression. If they effect no good, they perpetuate a 
serious mischief. The more we bleed the more prominent do the 
symptoms appear, and in the same ratio with the loss of blood. The 
same remarks will apply, though in a lesser degree, even to the treat- 
ment of true inflammation, which feeds and fattens on depletion of 
any kind, or of either system. Nothing can be more injurious, and 
more probably fatal, than the large application of leeches applied 
to the abdomen in our public hospitals, for the cure of peritonitis — 
real or supposed. For many years past, having had abundant op- 
portunities of observation, I have observed that the recovery of a 
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patient who has been subjected to the repeated application of these 
agents of mischief is rare indeed. 

When the symptoms of positive inflammation appear, and when 
there is nothing in the present condition or in the system of the 
patient to preclude it, he may be bled largely at once from the arm; 
or locally, by the application of three or four dozen leeches ; his 
system being at the same time sustained by mild stimulants, if 
necessary. The bleeding should be sufficient to affect the disease at 
once ; and from that time I believe our reliance should be placed on 
mercury, conjointly with opium, given freely. Of these two last- 
named remedies, I do not know which is the more valuable in the 
treatment of such a disease as peritonitis. With respect to the 
influence of mercury, its agency is sufficiently recognized throughout 
the profession ; but not so as regards the action of opium, and I look 
forward to the time when its employment in inflammation will raise 
less alarm in the public mind than it does at present. The action 
of mercury may be obtained both by the mouth and by inunction ; 
and, in reference to the latter mode of administration, a mass of 
the ointment of the size of a hazel-nut may be slightly rubbed in 
each axilla, and left for absorption. 

Femoral Hernia. 

Femoral hernia descends underneath Poupart's ligament, through 
an aperture left between the femoral vein on the outer, and the cres- 
centic fold of Poupart's ligament, called Gimbernat's ligament, on 
the inner side. This opening in the natural state is about sufficiently 
large to admit of the extremity of the little finger. Sir Astley 
Cooper speaks of this opening as being occupied by an absorbent 
gland. If so, the presence of the gland is the exception, and not 
the rule. Poupart's ligament bounds this aperture in front ; the 
femoral vein on the outer side ; Gimbernat's ligament on the inner 
side ; and behind is the continuous layer of fascia descending from 
the iliac fossa, and covering the bone and pectineus muscle, to be- 
come fascia lata. The hernia lies on this portion of the fascia lata, 
which is connected yet more internally to the os pubis. This 
aperture is called the femoral ring, and forms a part of the general 
opening, through which the vessels descend from the pelvis into the 
thigh ; but the vessels on the outer side are invested by a sheath of 
fibrous tissue, which descends upon them down the thigh. The 
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hernia cannot be said to enter into this sheath, but to lie on the 
inner side of it, in consequence of the sheath which invests them not 
being derived from the entire of the crescentic oval, cut for the 
descent of the vessels, but only from that part of the oval with 
which they are in contact ; viz., the outer two-thirds. This small 
aperture is filled with cellular tissue, which by the descent of the 
intestine is shaped into a coat, generally called, though by no means 
universally, the fascia propria. 

The investments of femoral hernia, as found in dissection, are 
simply the superficial fascia, as it is termed, placed between the 
integuments and the fascia lata, and the above-described fascia 
propria. But the operating theatre often discloses to the view a 
laminated texture, similar to that of inguinal hernia, and consisting 
occasionally of several layers of fibrous membrane, each of which 
has to be divided in the operation. 

The epigastric artery is at a distance above the neck of the sac, 
and behind the flap of the abdominal muscles, and holds, therefore, 
no relation to femoral hernia. One artery only may be involved, 
viz., the obturator. The obturator artery, which is commonly a 
branch of the internal iliac, is occasionally produced from the epi- 
gastric, and when so produced, almost invariably descends from its 
origin so closely on the inner side of the femoral vein, as to lie on 
the outer side of the neck of the hernial sac, and as we divide the 
stricture on the inner side, it is free from danger. But if the epi- 
gastric travel any considerable part of its course inwards before the 
obturator arise from it, the latter vessel is brought nearer to the 
mesial line, and may descend on the inner side of the hernia, instead 
of the outer. Under such circumstances it is liable to, and indeed 
is almost certain of, division in dividing the stricture. 

Rare as these concurrent circumstances necessarily are, I was so 
unfortunate as to be required to operate some years ago in such a 
case. A gush of blood followed the division of Gimbernat's liga- 
ment, which induced me immediately to exclaim, that I had divided 
the obturator artery. I succeeded in tying the lower end of the 
vessel, but failed to reach the upper. The bleeding continued slightly 
for some hours, and then ceased. On the third day the woman, 
apparently full of life and strength, was progressing well and pro- 
misingly ; indeed, I had no reasonable cause to doubt her recovery. 
Twenty-four hours having elapsed without action on the bowels, a 
very reflecting dresser, in my absence, ordered her four grains of 
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calomel and ten of colocynth. Under the influence of tins very 
appropriate agent, the woman sustained an attack of diarrhoea, and 
died on the sixth day. 

In the attempt to reduce a femoral hernia, we must always keep 
in mind the situation of the ring, which lies at the inner and upper 
part of the tumor, towards which it should be drawn. Some benefit 
is derived, in the endeavor to return the hernia before operating, 
from the position of the thigh, which should be raised and rotated 
inwards, in order to relax, as much as possible, the fascial structures 
involved in the formation of the opening through which the intestine 
has descended. 

The peculiar form of a femoral hernia has been referred to the 
close adhesion of the fascia of the thigh. Some have attributed it to 
the direction given to the tumor by the lesser falciform process of the 
fascia lata, which has always appeared irrational enough. It appears 
to me that the feature is best explained by the necessary angle at 
which the thigh is brought in the act of sitting, during which the 
hernia is forced upwards, towards, and sometimes over, Poupart's 
ligament. 

Operation for Femoral Hernia. — The upper part of the thigh 
should, if necessary, be shaved. The line of the first incision is 
regulated by the necessity of obtaining an entire command over both 
the protruded parts, which lie more or less in a transverse direction, 
and the femoral ring through which these parts are to be returned. 
A longitudinal incision would hardly command the tumor, or a trans- 
verse one the femoral ring ; and yet the line is not necessarily made 
midway between them, but should always hold a closer relation to the 
ring than to the tumor, because the difficulties of the operation lie 
rather with the former. I do not see the necessity of a second in- 
cision at right angles, because there is no advantage gained by cutting 
on to the tumor, the contents of which, when exposed, may be drawn 
inwards in a line with the ring. 

The dissection is carried down to the sac, as in inguinal hernia, 
and the sac, if necessary, should be divided, as before described, 
either by pinching it up with a pair of fine forceps, or by raising a 
point of it with the tenaculum. The tension of the ring is usually 
greater than in inguinal hernia, unless the latter be of recent occur- 
rence. Often the nail alone can pass through it. The director 
being introduced, the stricture should be divided inwards, or up- 
wards and inwards. The relief to the stricture afforded by tho 
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division of Gimbernat's ligament horizontally inwards, cannot ex- 
tend beyond about one-third of an inch. If, therefore, the tumor 
be larger than usual, it is better to make the division of Poupart's 
ligament, upwards and inwards, because in that direction it may be 
prolonged, if necessary; or, having divided Gimbernat's ligament, 
that upwards and inwards may be superadded. Ever since the opera- 
tion in which I divided the obturator artery, I have invariably em- 
ployed a blunt knife for the division of the stricture in femoral hernia, 
sufficiently sharp to cut the ligament by the aid of some pressure, 
but which pressure is likely to push the artery before it, should the 
vessel happen to occupy the regular position in question. 

Umbilical Hernia. 

In this form of hernia the intestine escapes from the abdomen, 
either through the original foramen, formed by the entrance of the 
umbilical cord, or through a fissure close adjoining to it. Placed in 
the centre of the great anterior wall of the abdomen, with which the 
large mass of the intestines is in immediate relation, and the mus- 
cular pressure on which is more direct than in any other form of 
hernia, this hernia assumes occasionally an enormous magnitude, 
including in the protrusion nearly half of the small intestine. The 
opening or neck is in the linea alba, and is fibrous in texture. 
Generally the thin, though dense integument covering the navel, is 
elongated, or expanded over the surface of the tumor; and this 
integument, lined by a polished surface within, constitutes the sole 
covering of the protruded intestine. Unlike other kinds of hernia, 
the umbilical form has no separate sac, for the peritoneum being 
compressed against the integuments, without the intervention of 
either fascia or fat, becomes closely adherent to it, and gives it the 
polished appearance I have alluded to. This polished membrane is 
the peritoneum. Consequent on the large size, and the com- 
parative rapidity of its increase, the integuments yield irregularly 
to the influence of the expulsive force from within, and the entire 
cavity is separated in large and capacious sacculi, communicating 
with each other in the centre. Each of these sacculi is filled with 
intestine. Such, at least, is the condition of the larger forms of 
umbilical hernia. There is more danger attached to umbilical than 
to either of the other forms I have described; probably because the 
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operation does greater violence to the walls, and is nearer the centre 
of the circulation. 

Operation for Umbilical Hernia. — The operation for umbilical 
hernia, in description, is very simple. A longitudinal incision should 
be carefully made in the upper or lower surface of the tumor, of a 
length proportioned to its size. There is no reason for making 
it excessive, yet it should be of sufficient length to command the 
contents of the tumor. When the cavity is exposed, portions of 
the intestine may be drawn from the sacculi, and the finger pi 
down to the neck, and through it into the abdomen. The neck 
should be bared of intestine at the upper or lower part of the circle ; 
the opening will be found sufficiently capacious to render the resort 
to the director quite unnecessary. Indeed, the finger is always to 
be preferred, if it can be introduced with ease and safety. The 
neck should be divided to the extent of half or three-quarters of 
an inch, or it may be divided both above and below. It is always 
better to make this division in the linea alba, because there is no 
reason why the recti muscles should be involved. In returning the 
intestine, if any difficulty be experienced, the abdominal muscles 
may be raised by introducing the finger through the opening, and 
drawing them upwards, so as, in fact, to enlarge the cavity into 
which the intestine is to be returned. By such means the intestine 
will often be replaced without much manipulation, or loss of time. 
No vessels are involved in this operation, which is almost bloodless. 
The greatest care is required in applying an efficient compress, after 
the wound is brought together by suture. A firm pledget of lint, 
corresponding to the size of the opening through the linea alba, 
should be placed over the ring; and a second, somewhat larger, applied 
upon it; and a third, or even a fourth, if the patient be very fat. 
These pads are buried below the level of the fatty parietes of the 
abdomen, and may yet require a mass of cotton wool, or the sub- 
stance of one or two towels, to complete the requisite mass for pres- 
sure. A flannel roller should be carried repeatedly round the 
abdomen, fixing the immediate agent of pressure in its position, or 
this end may either be obtained by the application of very broad and 
long strips of adhesive plaster, or by the hernial truss which has 
been previously worn, provided it prove efficient to the purpose. 

The after treatment in either femoral or umbilical presents no 
peculiar features distinct from other forms of hernia. In all proba- 
bility, general tenderness of the entire cavity will be more manifest 
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after the operation than in hernia of the inguinal or femoral rings, 
hut this tenderness must he distinguished from advancing inflam- 
mation, and it will be distinguished by all observing surgeons. 

Three fundamental errors in treatment of strangulated hernia 
characterized the old school of surgery, and the evils of which are 
only now waning under the influence of more enlightened knowledge 
of the human economy. The first of these consisted in the undue 
postponement of the operation for its relief. Does this practice 
infer an unjustifiable confidence in the remedial agents resorted to 
before the operation, or a well-grounded fear of the result after it ? 
Of the two causes, the latter would appear the more reasonable. 
The old surgeons might well entertain a very reasonable fear of the 
result of their cases, when so many hours or even days were allowed 
to elapse, under strangulation, by so highly organized and so sensi- 
tive a structure as the small intestine. To meet this evil, the ope- 
ration should be executed with all reasonable speed, limiting the 
remedies employed prior to the operation to a few only of the most 
influential, and acting on the acknowledged principle of the golden 
rule, that an operation for strangulated hernia increases in danger 
as every hour elapses. The second cause of mortality consists in 
the violence done to the intestine by the ineffectual attempts to re- 
turn it by the hand, and it is marvellous to hear that a surgeon of 
the high and deserved renown of Sir A. Cooper should have advised 
the application of the taxis for a period of half an hour at one 
time. I have myself seen many hundreds of cases of strangulated 
hernia, and except in most rare and accidental examples, I have 
never seen success attend a longer-continued effort than a very few 
minutes. In this respect the mischief that is perpetuated under 
the prostituted name of medical science is frightful to contemplate. 
I have seen the severest forms of inflammation — ecchymoses, effu- 
sions of blood, and abrasions of surface, that could only be referred to 
the long persistence in the most dangerous, and the inefficacious, 
because ill-timed, of the remedial agents employed. Thirdly, the 
resort to immoderate depletion after the operations marks the prac- 
titioners as deficient in the possession of a true medical philosophy. 
Because blood is found in excess, therefore reduce its quantity and 
you restore the parts to their pristine condition of health. If such 
be the standard of our knowledge, the public has yet much to suffer 
and the profession much to learn. Inflammation is an effect, and 
not a cause ! We deplete, even largely, to obviate its consequences, 
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and having depleted, it is even better to contend against relapse 
by the administration of a stimulant, than to resort to further 
depletion. 

After the operation for strangulated hernia, the patient is by no 
means exempt from liability to a return of the disease. Here and 
there we meet with a case in which the disease is radically cured, 
but it is rare. Divers plans have been suggested by which to 
obliterate the opening through the walls of the abdomen. It has 
been proposed to leave a piece of omentum to occupy the ring, and 
also by others to effect the same object by its entire removal, to 
dissect off the sac, to notch the ring, to pass a ligature around the 
sac, by which it is to be firmly tied below the neck. The old sur- 
geons used to commence this operation by castration ! But the 
truth is, that the operation itself involves all the care and attention 
of the surgeon at the time. The return of the disease is so slight 
a consideration, when compared with the serious evil which rouses 
all the anxiety of the surgeon, that it is not surprising so little has 
been effected, to say nothing of the difficulty at all times experi- 
enced in supplying the place of deficient material. When the ring 
is large, the difficulty of filling it up by the application of internal 
agency appears almost insuperable, and the attempt to do so will 
but aggravate the danger. Much, however, may be done by after 
management. A truss should be resorted to as early as its pressure 
can be borne ; and this pressure, if applied in moderation, is not 
incompatible with the healing of the wound. As soon as the outer 
wound is partly cicatrized, the truss should be reapplied and worn 
constantly, and when the process of union is complete, firm pressure, 
by means of a powerful truss, or by the application of a roller with 
suitable pads, should be worn, and the firmest pressure employed 
that the patient can bear. This, of course, should be commenced 
early, and before the neck of the sac has been reopened by the 
descent of any part of the intestine. For this purpose, a strong 
truss, the pressure from which is general, appears to me the most 
suitable. For such purposes, I know no truss more effective in 
retaining the intestine within the abdomen, and occasioning less 
discomfort, than that recently invented by Mr. Dartnell, an army 
surgeon, and bearing his name. The pad is made of polished wood, 
and is so formed as to fit accurately into the hollow of the groin. 
It has also the advantage of being remarkably light. 

There are, however, numerous other inventions of great merit, 
claiming the advocacy of surgeons of rank and experience. 
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CHAPTER XVI. 

OPERATIONS ON THE EXTERNAL ORGANS OF GENERATION 
IN THE MALE. 

HIYMOSIS. — PARAPHYMOSIS. — HYDROCELE. — TEMPORARY, OR PALLIATIVE 
TREATMENT. — PERMANENT TREATMENT. — HEMATOCELE. — CASTRATION. 

— CATHETERISM IN A HEALTHY URETHRA. CATHETERISM IN CASES OP 

FALSE PASSAGE. CATHETERISM IN CASES OF ENLARGED PROSTATE 

GLAND. 

This operation is required either in consequence of disease, or of 
congenital deformity. A congenital contraction in the transverse 
diameter of the prepuce is not uncommon. The exposure of the 
surface of the organ is somewhat essential to health and to cleanli- 
ness. The secretions of the small glands in this region are liable to 
become morbid, and the evil resulting from inability to expose the 
affected surface is often great. It is very possible that the constric- 
tion of the prepuce might be overcome by persevering art, without 
the aid of the knife, but the process would be tedious and unsatis- 
factory, and as a far less troublesome and more conclusive measure, 
we resort to a division of the constricted portion. 

The prepuce is composed, as is AVell known, of an external layer 
of skin, and an internal layer of modified mucous membrane, with 
cellular tissue inclosed between them. The morbid condition is 
seated almost exclusively in the inner, for the outer layer or skin is 
distensible in a far greater degree than the mucous membrane, with 
its cuticular lining. The art of the operator consists in dividing as 
large a portion of the one, and as little of the other as possible, and 
it is at the same time a desideratum not to leave the glans entirely 
denuded. To meet this indication with nicety is not easy, by the 
operation commonly adopted. If an incision be made longitudinally 
through the entire prepuce, little benefit will be ultimately gained, 
for the wound will reunite as before, and it is often deemed neces- 
sary to remove the offending portion altogether. 
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With this object the surgeon, pinching up the exposed edge of 
the foreskin with his finger and thumb, places it between the blades 
of an instrument used for this purpose, by which it is fixed and 
firmly held. The bistoury is now employed to separate all the 
membrane projecting beyond the blades. The skin then retracts 
considerably, leaving a largely exposed and bleeding surface. A 
director is then introduced on the upper surface, underneath the 
remaining layer, nearly as high as the corona glandis, which is 
divided by the bistoury. The angles left by the last incision are 
simply turned backwards, and the operation is completed. Wet lint 
may be placed around the penis, and the patient should remain 
quiet for some days. If too small a portion of the prepuce be 
removed, the evil will return by the process of cicatrization. It is 
the custom of some operators to unite the two flaps, formed by 
dividing the mucous membrane to the edge of the retracted skin, 
but it is not necessary to do so. 

A better mode of performing this operation, and by which a 
larger portion of skin is retained, consists in dividing the mucous 
membrane alone. If the integument be of excessive length, how- 
ever, a small portion should be removed circularly, as in the former 
operation. This may be done without the aid of the forceps, by a 
strong pair of scissors. The integument on the dorsum is then 
pinched up by the assistant, and held firmly throughout the opera- 
tion. The operator then, introducing a pointed bistoury on a director, 
divides the mucous membrane from within outwards, immediately 
underneath the integument raised by the assistant, beginning as 
high as the corona. The sufficiency of this division is determined 
by the facility with which the divided prepuce is passed backwards 
over the glans. It may be well to accomplish this end without the 
first division of the entire ring ; but if so, the mucous membrane 
must be freely divided throughout its whole length. In the majority 
of cases, it is unnecessary to remove any portion of the external 
skin, and all that is required is to elongate the membrane, and to 
keep the point of the bistoury, while dividing from within outwards, 
close beneath the outer skin, for not only the inner membrane, but 
the cellular tissue should be divided also. 
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PARAPHYMOSIS. 



This condition of the prepuce rarely requires the aid of the knife. 
When the foreskin is retracted behind the glans, under inflammation 
of any kind affecting this region, it may become swollen by infil- 
tration of serum, more or less albuminous in character, while the 
permanent constriction around the glans increases the evil, by 
arresting the circulation through that structure, and if the mischief 
be neglected when the constriction is great, sloughing of a greater 
or less portion of the glans will, in all probability, ensue. The 
natural relation of these parts must be re-established, but this is 
very often a matter of considerable difficulty, requiring abundant 
patience and perseverance in its performance. While the thumbs 
are employed to press out the blood from the distended glans, and 
to lessen its bulk, an attempt is made with the fore and middle 
fingers of each hand to drag the prepuce forwards. 

Sometimes it is necessary to proceed even more systematically to 
elongate the penis, and to grasp it in the entire hand, including in 
the general pressure the cedematous foreskin. This pressure should 
be continued uninterruptedly, for ten minutes or more, and then the 
glans should be pressed backwards in the centre, or at the orifice 
of the urethra ; the general integuments of the organ being at the 
same time drawn forwards with some force. 

It may be necessary, in certain cases, to divide the constriction 
behind the glans before we can succeed in reducing the para- 
phymosis. This constriction is generally deeply seated, between two 
folds of the prepuce. Sometimes the extremity of the prepuce 
becomes so cedematous, that a partial evacuation of the fluid by 
means of a grooved needle is necessary, in order to accomplish the 
reduction. 

The above rules of treatment are applicable to cases in which the 
constriction is so great as to demand immediate relief, for many 
cases of paraphymosis may be safely left to the remedial influence 
of a poultice and a purgative. 

HYDROCELE. 

Hydrocele, or water in the tunica vaginalis, is generally the pro- 
duct either of chronic inflammation of the testicle, or of exercise in 
30 
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excess. Occasionally, indeed, it is not attributable to any apparent 
cause. When the symptoms which characterize it arc well marked, 
the disease is easily distinguished from any other form .simulating it, 
but its true character is not always clearly ascertained without some 
trouble. 

Hydrocele commences below, whereas hernia, with which it is 
most likely to be confounded, descends from above. The swelling 
of hydrocele is generally larger below, and pyriform ; hernia is 
irregular, and often larger above. In hydrocele the ring is unaf- 
fected as regards size ; in hernia it is largely dilated. In hydrocele 
the tumor is translucent, on placing a light behind it, or on looking 
down a tube of paper brought into contact with it against the light. 
The testicle cannot be felt, because it is within the tumor and forms 
a part of it, by reason of the relation between the tunica vaginalis 
and the testicle. In hernia, the testicle can generally be distinctly 
felt. Hydrocele is unvarying in size, but slow and uninterrupted in 
its progress ; hernia is irregular and influenced by position. We 
have impulse in coughing in hernia, none in hydrocele. Hydrocele 
is uniform and elastic on pressure ; hernia partially elastic and 
doughy. Each disease has a history pertinent to itself, of origin, 
and progress. 

Simple hydrocele is easily detectable in its early or middle stages; 
but when the disease is very chronic, the sac becomes hard, thick, 
and incompressible; it encroaches on the ring, and loses its trans- 
lucency. It is then that our powers of diagnosis are called into 
requisition, and the nature of the disease must be established beyond 
doubt, because the treatment is critical ; a puncture relieves the one, 
and destroys life in the other case. 

When the nature of the disease is not very distinct on a first 
examination, the scrotum should be drawn down, and the fluid 
pressed to the bottom of the cavity. This may be done by a gradual 
process, by which the membranes are distended, or rather elongated. 
The sac is thus rendered tense, and by being grasped in the hand 
the nature of the disease is rendered more apparent. 

In hydrocele, the testicle is fixed to the back part of the sac, and 
consequently we puncture in front, directing the trocar from below, 
obliquely upwards and backwards. This removal of the fluid by 
puncture is the palliative or temporary treatment. The permanent 
treatment consists in altering the condition of the sac, and by that 
means arresting its power of secretion. This object is usually 
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attained by injecting port wine into the sac, of which the quantity 
injected is usually sufficient to distend the sac, diluted with water. 
€are must be taken to keep the canula from slipping out of the 
tunica vaginalis. The consequence of this application is an attack 
of orchitis, which is often exceedingly painful and protracted, and 
often dangerous, from sloughing of the scrotum, and even death has 
followed. 

This disease merits a milder treatment, for the cure is greatly 
disproportioned in its severity to the disease itself. The acupunc- 
ture affords relief for a time, but does not possess the property of a 
radical cure. If repeated, it is occasionally successful. The best 
treatment is that of the injection of the simple tincture of iodine, in 
the proportion of one dram to three drams of water, as recommended 
and adopted in India on so large a scale by my friend Mr. Martin, 
who has tried various proportions of the stimulating fluid, and has 
found by practical inquiry, and on a scale of enormous extent, that 
the above is the exact proportion, combining safety with the requi- 
site stimulus to arrest secretion. Half an ounce of this compound 
is injected, retained, and absorbed. 

HEMATOCELE. 

This name is given to a collection of 'blood in the tunica vagina- 
lis. The history and symptoms are the following. A tumor, more 
firm, and less elastic, than hydrocele ; impervious to light ; occur- 
ring suddenly, or within a few hours, of any accidental blow or 
other form of violence ; also occasionally following the operation of 
puncture for hydrocele ; and, when met with in hospital practice, 
often dated back to injury of some years' date ; unchangeable in 
size or dimensions ; heavy to the hand supporting it, and unattended 
by pain. The introduction of a minute trocar produces bloody serum 
in small quantity. There is no alternative to laying open the tunica 
vaginalis freely. Warm water should then be injected freely, to 
detach the broken-down fibrin which is adherent to the sac. Care 
must be taken to keep the wound open until the cavity is free ; hence 
the necessity of a free incision. I have known the testicle removed 
on more than one occasion in hematocele, under the supposition that 
the organ was itself diseased. I mention the fact as a specimen of 
surgery worthy, scarcely worthy, the commencement of the early 
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part of the last century. I dissected one case, and found the vas 
deferens obliterated. 

Mixed cases occur to "which the name of hydro-hematocele is 
given. The addition of blood probably indicates more violent ac- 
tion than usually attends cases of hydrocele ; they are, however, 
amenable to the same treatment as that disease. 



CASTRATION. 

Castration is a rare operation. It owes its infrequency to the 
adoption of improved principles of surgery. Castration is only 
justifiable in cases of disease of the testicles, whose justly-suspected 
malignancy leaves no hope of its restoration to health. When 
malignant disease, of which encephaloid cancer is perhaps the most 
frequent variety to which the organ is liable, affects the testicle, 
the operation is still contra-indicated, if the disease be far advanced; 
and especially so when the lumbar and iliac glands are extensively 
implicated, the presence of which may be ascertained on pressure 
in the iliac fossa. Under such circumstances, we do but promote 
the extension of the morbid actions, by resorting to operations, and 
stir up a more vigorous action, in the place of that which was com- 
paratively dormant. The operation for castration is very simple. 
An incision, of from one to two inches in length, is made down 
along the spermatic cord, commencing above, immediately below the 
external ring. The cord is dissected out, and secured between the 
finger and thumb of the left hand, before it is divided across. This 
is done to prevent its retraction into the canal before the spermatic 
artery is tied. The epididymic branch, if produced so high from the 
trunk, should be tied also, and the cord then be permitted to retract. 
When this part of the operation is completed, the scrotum and its 
membranes are laid open, and the testicle rapidly dissected out, care 
beinc taken to avoid the septum scroti, by which the other testicle 
would be exposed. The wound should be united by sutures. 

For Cancer Scroti, see Tumors. 

ON CATHETERISM. 

It is impossible to teach the introduction of the catheter by the 
employment of words, or to convey the impression made in the 
operation, by any description, however correct and however elabo- 
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rate. The actual and repeated contact of the instrument with the 
living urethra is the only foundation on which skill can be built, 
and confidence acquired. Description may lead to the prevention 
of injury, but as there is no royal road to experience, so the most 
perfect description can but facilitate the progress of inquiry. It 
may point out difficulties, but cannot supersede them. And so far 
description may be useful in reference to the subject of catheterism. 

Among the minor operations in surgery, not one marks the dex- 
terous surgeon more pre-eminently than that in which an instrument 
is passed freely and without pain into the bladder ; while, on the 
other hand, considering dexterity of manipulation as the exception, 
and the want of it the rule, if we take the entire body of the pro- 
fession as the field of observation, there is perhaps no operation in 
the whole range of surgery, the negligent performance of which is 
the source of more abundant evil than this. This evil result is 
founded not so much on the want of knowledge, as on that of deli- 
cacy of manipulation. Perhaps I ought to qualify this assertion, 
by placing the frequency of injury to ignorance of the degree of 
resistance which the lining membrane of the urethra is competent 
to sustain without damage to its structure. 

In the introduction of instruments into the bladder, force is rarely 
justifiable ; but it may be asked, what is force ? how can we deter- 
mine the degree to be employed without injury to the structure of 
the canal ? because what is called force by one man, another would 
employ in mistaken security. As a general rule, the instrument 
should take its own direction, and pass into the bladder with little more 
than its own weight. But this direction ought to be dictated by the 
natural curve of the urethra. From the moment we begin to employ 
force, we are striving to adapt the urethra to the false movements 
of the catheter, and hence injury by rupture of the membrane. 

The natural curve of the urethra is much less in degree than that 
of the instruments generally employed. Still there is a curve, and 
the catheter should be adapted to it ; in passing a straight instru- 
ment into the bladder, we do violence to the form of the canal. This 
curve is placed at the junction of the pelvic portion of the urethra, 
with the external or perineal ; that is to say, low down in the peri- 
neum. The functions of the penis and the position of the bladder 
combine to render this curve a form of necessity. The unpractised 
surgeon should always bear in mind that the lower surface of the 
canal is extensible in its structure, while the upper surface is firm 
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and far less yielding, and hence the greater frequency of injury to 
the lower than the upper. The point at which the urethra enters 
the pelvis, in passing through the triangular ligament, is very low 
down and close to the rectum. The common fault in young operators 
is founded on miscalculation of this fact. Sufficient allowance is not 
made for the depth of the symphysis pubis from above downwards. 
The point of the instrument should be carried down nearly to the 
bottom of the perineum, before it is turned upwards into the bladder. 
The first and common error is caused by the attempt to depress the 
handle of the catheter before it has reached what I may term the 
angle of the canal. The point is thus pushed against the triangular 
ligament, above the urethra, or even against the bone. In endea- 
voring to avoid this evil, we fall into the opposite, and the result is 
rupture below or at the side. The success of one man over another 
is due less to his dexterity of hand than to his obedience to the rule 
that teaches us, while introducing an instrument along a healthy 
urethra, to avoid resistance. In a healthy urethra it is easier to pass 
a moderately large than a small catheter, becausfe the large instru- 
ment distends and opens the canal more fully as it passes, wheresrs 
a small instrument is liable to push the membrane before it into a 
fold, not to catch in the lacunas, which is impossible. In intro- 
ducing the catheter, either the upright or the semi-recumbent posi- 
tion is most favorable. If in the upright, the patient should stand 
at the distance of some inches from the wall, and lean backwards 
against it. The penis should be grasped between the thumb and 
index finger of the left hand, about half way down the organ, and a 
catheter of a moderate curve introduced. 

Whether the convexity of the instrument be directed to the abdo- 
men, or vice-versa, is of no moment. The advantage of this posi- 
tion arises from the fact of its giving a greater facility for carrying 
the point down into the perineum, before the instrument is turned. 
But the same end may be obtained when holding the catheter with 
a large curve, with its concavity towards the abdomen, provided the 
handle of the instrument be kept close to the left groin, in the hol- 
low of which it may almost be said to lie ; while, if an instrument 
be used with a slight curve, the handle should be kept at an in- 
creasing distance from the abdomen. If the first position be adopt- 
ed, the catheter having reached the bottom of the perineum, must 
be turned round in a half circle, to bring the concavity upwards 
towards the abdomen ; and this movement is not always safe, because 
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the point, unless the instrument be held very steadily, will revolve 
in a small circle, instead of turning on its own axis. The difference 
in fact, between the two modes, consists in this ; that in the first 
described, the operation is divided into two stages, each corre- 
sponding with the two directions of the canal ; while, in the second 
the curve of the urethra being lessened by the act of extending the 
penis forwards, the instrument passes along it by one continuous 
movement into the bladder. In the act of introducing the instru- 
ment into the orifice of the canal, the handle should lie across the 
left thigh, and then, being raised a little towards the groin, passed 
down into the perineum, and may still be continued in this oblique 
position, almost until it enters the bladder, when it will naturally 
assume the mesial line. This rule will always vary according to the 
curve employed. In a healthy urethra a degree of pressure equal 
to the weight of a few ounces, is sufficient to effect the required 
object. 

On Catheterism in Cases of false Openings in the Urethra. 

Rupture of the urethra is the frequent product of violence ex- 
erted in the attempt to reach the bladder, and, for the most part, 
presupposes disease of some extent. This disease is almost invari- 
ably situated between the bulb and the prostate gland, known under 
the name of the membranous part of the canal. Here resistance is 
first felt by the operator, by whom it is attempted to be overcome by 
force, and the result, in unskilful hands, is rupture. The instrument 
passes on the outside of the mucous membrane, and, if still urged 
forwards, it takes the direction of the cellular membrane, between 
the bladder and rectum. It is somewhat remarkable how little irri- 
tation is sustained to the constitution by the occurrence of this 
accident. Blood may escape freely at the time, but the urine flows 
as before, without benefit from the operation, or serious injury from 
the accident. 

The wounds in the urethra are almost invariably made on the sides 
or lower part of the canal, rarely or never above. When the cathe- 
ter, or other instrument used, has once passed into them, it is very 
liable to follow that course invariably, unless especially avoided ; 
and to effect this object, the penis should be drawn forwards upon 
the instrument with some force, great care being taken to keep the 
point of the catheter pressed against the upper surface of the mem- 



472 OPERATIVE SURGERY. 

brane, and to ascertain that the handle occupies the exact centre, 
passing at right angles to the abdomen. So long as the handle lies 
straight, the point will occupy the canal. As soon as it leaves the 
urethra, the handle will slope a little to one side, and the slightest 
obliquity in the handle marks considerable deviation in the point of 
the instrument. Moreover, it will be found that the point cannot 
be made to rotate with any approach to freedom ; and especially so 
in the direction which tends to remove the obliquity, and to restore 
the instrument to its straight direction. 

Under these circumstances the instrument should be withdrawn, 
and one, two, or three weeks allowed to elapse. A metallic bougie 
may, perhaps, be used on the next occasion, having a different curve. 

If the surgeon has ascertained the nature of the case, he has also 
learnt the position and the direction of the false opening ; and this 
he should carefully avoid. He may find it convenient to pass the 
instrument with his left hand, and in all cases of ruptured urethra 
to use a large instead of a small catheter. All instruments em- 
ployed in exploring the canal should be short in the shaft, and fixed 
into a firm handle. Little more than two-thirds of the length of the 
old catheter will suffice for the length required. This remark, how- 
ever, applies rather to the metallic bougie than to the catheter. 

I am quite persuaded that we often refer to stricture what should 
be termed a false passage ; the cases in which the point of the instru- 
ment is obstructed by the triangular ligament. Here the obliquity 
of the position of the handle in relation to the abdomen is a fre- 
quent attendant on the attempt to reach the bladder. The point is 
not locked, as though held by a stricture, but remains more or less 
free ; and yet a false passage will occasionally bite the catheter, or 
hold still more forcibly a wax bougie. The first case that occurred 
to me, and appears to justify my opinion as to our liability to err on 
this subject, was that of a gentleman under my care for supposed 
stricture. I could never succeed in passing an instrument into his 
bladder ; whenever the slightest degree of force was employed, an 
attack of fever followed. Weeks and months elapsed, and I made 
no advance. I held consultations with many eminent surgeons, all 
of whom, equally with myself, failed, but recommended persever- 
ance in the attempt. He had been under my charge for nine 
months, when, on one occasion, having adopted a shorter metallic 
bougie than that I had been accustomed to use, suggested to me 
by Sir B. Brodie, the instrument (No. 7) passed immediately, and 
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without pain or effort, into the bladder, to the astonishment of my 
patient, and still more of my own. The success was unequivocal ; 
the instrument passed up to the shoulders, and moved freely in all 
directions within the bladder. This feat I repeated on the following 
day ; and from that date, neither I nor any other man has succeeded 
in passing an instrument beyond the original place of obstruction. 

The second case was that of a Capt. A., whom I had treated for 
stricture, in conjunction with Mr. Wiblin of Southamptom, a very ex- 
cellent surgeon, and thoroughly competent to such cases. Neither 
he nor I had been able to reach the bladder. The instruments em- 
ployed by me, whether wax or metal, passed down into the perineum, 
and then stopped. Capt. A. was daily expecting an appointment 
abroad, and his continued suffering was not unlikely to mar his pros- 
pects in life. His water passed tolerably freely, but he was subject 
to attacks of spasm, and pain in making water ; and these attacks 
had, by repetition, made some inroads on his general health. One 
morning I said to him jocosely, " Capt. A., I am resolved to pass 
this piece of metal into your bladder to-day," and by some accident 
I did so. I then withdrew the bougie, and assured myself that I had 
the power of repeating the attempt with the same success. On the 
following day I passed a large catheter into his bladder, retained it 
there for some forty-eight hours ; and from that hour he has had no 
symptom of disease. 

On Oatheterism in Cases of enlarged Prostate. 

Retention of urine from enlargement of the third lobe, as Sir 
Everard Home called it, of the prostate gland, may be recognized 
without the aid of an instrument. It occurs in advancing, and gene- 
rally in advanced age. It is accompanied by frequent and incomplete 
micturition ; the desire continues, but the stream is arrested. This 
occurs twice, thrice, or yet more frequently, during the night. The 
frequency of micturition has been increasing for years. This condi- 
tion of the urinary organs is quite unconnected with a venereal 
origin. Many persons, when first resorting to surgical aid, have 
never seen a catheter. The stream of urine is too large to pass in 
such form of stricture as is competent to produce retention. The 
urine is generally ammoniacal, with flakes of a flocculent appear- 
ance floating in it. 
Enlargement of the gland can be detected on examination by the 
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rectum ; but we cannot infer the degree of enlargement of the lobe 
in the bladder by that of the body of the gland. 

It often happens that the bulk of the third lobe is much larger 
in proportion than the body of the gland, or the size of one lateral 
lobe may exceed that of the other. 

In order to pass an instrument to the greatest advantage, the 
patient should be got out of bed, and placed either against the 
wall of his room, or in a sitting posture, on the edge of the bed, 
leaning back against a chair, turned over and covered "with pillows. 
Many a good manipulator has failed by attempting the operation 
on the patient while lying in bed. He should sit perfectly straight, 
with his legs asunder, as far over the edge of the bed as possible. 
A good-sized silver catheter may be used, No. 7, 8, or even 9, and 
passed down to the prostate gland. In order to avoid this obstacle, 
Mr. Hey advised the employment of a flexible gum catheter, the 
point of which rises when the wire within it is withdrawn. Mr. 
Hey advises that this expedient be applied to the instrument on 
entering the bladder, for the purpose of raising its point over 
the enlarged process of the gland. The idea is ingenious, but 
rarely practicable: for it will be found that the catheter is too 
fixed in its position to yield to the influence of the wire while 
retracting it. It is very rarely that I have failed, on pressing 
the point of the catheter against the obstacle, having previously 
convinced myself that the instrument is really in contact with 
it. The pressure should be firm, steady, and increasing. Should 
pressure fail, the finger should be introduced into the rectum, and 
its point directed upwards to the instrument, against which pres- 
sure should be made in the vertical direction. In the course of 
from two to five minutes, the obstacle will give way, and the catheter 
enter the bladder. When the contents are evacuated, the instrument 
may be withdrawn, in the belief that the next introduction will be 
attended with less difficulty. 

These symptoms generally, though by no means necessarily, 
return in the course of time. I have known several examples of 
years passing without relapse. Permanent benefit may be obtained 
by the employment of pressure against the enlarged growth. This 
end may be effected by employing a catheter not less than No. 8 
in size, with a round curve, and convex to its extremity, fixed verti- 
cally in the bladder, while the patient lies horizontally in bed, by 
attaching to the shoulders of the instrument the weight of a few 
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ounces, or indeed as much as can be borne without pain. The cathe- 
ter employed for this purpose should possess a continuous curve, in 
order that the convexity of the instrument should rest against the 
morbid growth. 

The principle on which the large prostatic catheter, as it is 
termed, acts, is by stretching the urethra in front of the prostate 
longitudinally, and permitting that part of the instrument which 
occupies it, to be depressed for the purpose of elevating the point 
when at the neck of the bladder, Its employment is occasionally 
successful, but I place greater reliance on the efficacy of firm pres- 
sure against the obstructing cause, with the conjoint force exerted 
upon the catheter by the finger in the rectum. 
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CHAPTER XVII. 

OPERATIONS ON THE MALE PERINEUM, AND ABOUT 
THE ANUS. 

VARIETIES OP DISEASE. — ABSCESS INVOLVING THE URETHRA. — EXTRA- 
VASATION OF URINE. — OPERATION REQUIRED IN STRICTURE. — OPERATION 
REQUIRED IN FALSE PASSAGES. — RUPTURED URETHRA. — PUNCTURE OF THE 

BLADDER PUNCTURE THROUGH THE ABDOMEN. — PUNCTURE THROUGH 

THE RECTUM. — FISTULA IN PERINEO. — OPERATIONS ABOUT THE ANUS.— 
HEMORRHOIDS. — FISTULA IN ANO. 

There is no part of the body more fruitful of disease than the 
region of the male perineum. Common abscess, stricture, causing 
retention of urine, extravasation of urine, extravasation of blood, 
with rupture of the urethra, fistula in perineo and in ano, abscess 
of the prostate gland, cancer scroti, and stone in the bladder — all 
demand the employment of the knife. Under the head of Litho- 
tomy I have sufficiently described the anatomy of this region to 
render further reference to that subject unnecessary ; I therefore 
proceed at once to the subject of abscess, which often becomes, in 
this region, an important disease. 

This disease is often connected with a morbid state of the canal 
of the urethra, but it occurs in younger persons, independently of 
it. It appears in the form of a rounded hard swelling, occurring 
anywhere between the bulb and the orifice of the anus, sometimes 
attended with pain, often by a sense of weight only. Its depth, 
its duration, and size, will enable us to judge whether it belongs to 
the class of simple abscess, occurring in the subcutaneous tissue of 
that region ; or whether, being the product of a local irritation 
caused by disease in the urethra, it involves deeper-seated parts, 
the urethra itself included. If the former, it will pass through the 
ordinary stages of abscess after puncture, should that be required ; 
if the latter, the progress of the disease will be slow and the tumor 
deeper seated ; we shall obtain evidence of stricture and of instru- 
ments having been passed. In the former case, the calibre of the 
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canal is unaffected, and micturition may be natural ; in the latter 
the canal may be compressed, and the act of micturition difficult. 

When abscess of the perineum is the result of irritation in the 
urethra, the product of disease, the sac -will usually communicate di- 
rectly with the urethra, and urine will follow the puncture either 
immediately or at any subsequent effort at micturition. 

I know of no medical agency competent to repress the necessary 
advance of a suppurating tumor, either in this region or in any other. 
The progress onwards, under all circumstances, should be encouraged 
by the administration of bark, wine, and good diet, and the abscess 
opened as soon as matter is felt, or believed to exist. 

OPERATION FOR EXTRAVASATION OF URINE. 

This operation is generally required in advanced life in old cases 
of urethral disease. The probable cause in such cases is ulceration 
of the urethra, and the evil is increased by the straining efforts 
required for the expulsion of the contents of the bladder. It may 
also occur in persons of younger age, as the consequence of rupture 
of the urethra from accident. But this case is essentially different 
from that arising from neglected disease in the canal. There is a 
good deal of mystery yet unexplained, or at least of uncertainty in 
the source of this disease, and I am inclined to think that we not 
infrequently confound the existence of deep-seated abscess with ex- 
travasation. In a case of stricture advancing slowly under treat- 
ment, the progress of the case is sometimes arrested by an attack of 
retention of urine, accompanied by symptoms of a typhoid character, 
hot skin, dry and black tongue, delirium, &c. In such cases the 
experienced surgeon immediately looks to the perineum as the seat 
of injury. If the attack be recent, it is possible that the local symp- 
toms of fluctuation may be very obscure, or even imperceptible. 
But more commonly a slight degree of distension of the perineum, 
accompanied by more or less tenderness on pressure, confirms his 
impression of the presence of fluid. In other and more advanced 
cases, the distension is manifest, indicated by the roundness and 
prominence of this region. 

In consequence of the dense nature of the structure termed the 
perineal fascia, the fluid extends forwards, towards the scrotum and 
groins. The cellular tissue of the scrotum becomes quickly infil- 
trated, and the infiltrating fluid advances towards the inguinal 
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region, and thence up the sides of the trunk. Congestion of the 
vessels of the skin accompanies its progress in every part of the 
trunk, and in one case which I attended, advanced as high as each 
axilla. I have repeatedly seen great local distension of perineum, 
scrotum, and penis, accompanied by retention of urine, and symp- 
toms of typhoid fever, called extravasation of urine, in which no 
evidence was obtainable of injury to the urethra. In all these cases 
the urethra, indeed, is opened from the perineum by the operator, 
but, I imagine, without fully calculating the necessity for such ad- 
dition to the operation. The fetor of the pus discharged on exposing 
the cavity of the abscess, is sufficiently potent to set at naught any 
evidence as to the presence of urine ; and I think we often take it 
for granted that urine is present, when the evidence of its presence 
is inconclusive. When urine is largely infiltrated into the cellular 
tissue, the character of the disease is apparent and unmistakeable. 
The extent of the disease is greater, it proceeds more rapidly, the 
early symptoms are not so severe, the latter symptoms more so. 
Destruction follows in its train, and death follows, without early 
relief. Incisions into the scrotum and penis are followed by the 
exudation of a fluid, having a distinctly urinous smell, and neither 
the distension of, nor the fcetor from, the perineum is so great as 
in abscess. 

In puncturing abscess of the perineum, there is no necessity to 
pay much respect to the anatomy of the region. A long, sharp- 
pointed knife may be introduced anywhere near the centre of the 
perineum, and an incision, from one to two inches, made downwards 
and outwards towards the tuber ischii. The depth of the incision 
should be regulated by the flow of matter : if the discharge be free, 
and nothing but fetid pus escape, we have done all that is required, 
as far as relates to the perineum. The scrotum also may require a 
free incision, for, if involved in the irritation of abscess, it will swell 
to a great size, while its low organization affords no prospect of relief 
equal to that from free divisions by the knife. 

In cases of infiltration of urine, the incisions must be yet more 
free and numerous. Cellular tissue cannot survive the contact of 
urine, and the only chance of its recovery is by making an outlet 
for the escape of this irritant, so fatal to its structure wherever it is 
infiltrated. When the incisions are completed, it is safer, with a 
view to prevent the extension of the disease, to pass a moderate-sized 
gum catheter into the bladder and to retain it. If this prevention 
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be adopted, I do not see that any advantage will accrue from open- 
ing the urethra, and still less so if the instrument pass without diffi- 
culty into the bladder, which may be facilitated, if necessary, by 
introducing the finger into the wound, and directing the catheter 
along the canal. Wherever it is necessary to make incisions into 
the cellular tissue, they should be made freely. There is great tend- 
ency to prostration, consequent on extravasation of urine, and great 
danger attends it, unless treated early. 



OPERATION IN CASES OF STRICTURE, OR OF RUPTURED 
URETHRA. 

This operation may be required in cases of obstinate stricture, 
with or without retention of urine in false passages, or in cases of 
ruptured urethra from accident, accompanied also by retention. In 
old stricture, the subject of much former treatment, the neighbor- 
hood of the canal in the perineum is generally consolidated by old 
deposition, perceptible on pressure. This hard deposition pervades 
the line of the canal for some inches in length. In such cases, the 
difficulty of passing instruments of a size sufficient to effect good 
service is often exceedingly difficult, although it may be perfectly 
true, that the canal is patent for urine passed in a fine stream from 
the bladder. Probably skill and long perseverance in the use of 
instruments for dilatation would eventually succeed in overcoming 
the evil, but the time required may be a serious obstacle to its pro- 
secution. The health or the degree of suffering of the person may 
preclude the trial, and require the disease to be brought to an early 
crisis. The operation affords immediate relief, and should be re- 
sorted to on the above condition. But at the same time it must be 
acknowledged, that different degrees of dexterity in the use of the 
catheter will materially influence this necessity. Experience is in- 
dispensable to the just management of the case, a thorough know- 
ledge, not of the particular case under treatment alone, but of 
urethral disease in general, the knowledge of the use of the instru- 
ment, the degree of force with which it may be urged, and the 
direction in which that force may be profitably employed. The only 
substitute for the experience, thoroughly obtainable by a few only, 
is to be found in the possession of tact and knowledge of anatomical 
structure ; without these requisites we can form no positive gauge 
of the necessity of the operation. 
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In the case of false passages in the urethra, made by the hand of 
science, the operation for puncturing the urethra is occasionally, 
though not often, required, because there is no correspondence 
between the difficulty of passing a catheter or other instrument into 
the bladder, and that of the urine passing from it. We do not 
operate for the purpose of increasing the facility of introducing in- 
struments into the bladder, but to increase that of the egress of 
urine from it. In these cases the calibre of the stream may be 
ample for all purposes of health, though not of convenience ; and 
under such conditions there can be no urgent necessity for operat- 
ing, indeed few persons would submit to it. When the difficulty 
of micturition is great, and the introduction of instruments is pro- 
ductive of so great irritation as to raise a commotion in the functions 
of the body, and to produce irritative fever, remittent or intermittent, 
then we are justified in having recourse to the use of the knife. 

The perineum is liable to injury from accident, such as violent 
blows in riding, or in falling across railings or pieces of timber, with 
the thighs separated. Such accidents are often very dangerous 
from the amount of injury done. 

The appearance presented by the perineum is that of great disco- 
loration, and of distension, caused by extravasated blood, extending 
forwards towards the scrotum and infiltrated into its tissue. Every 
attempt at micturition fails, from causes not very easy to explain. 

The common explanation, which refers this difficulty to pressure 
on the canal of the urethra by the extravasated blood, may be suffi- 
cient, but it is by no means satisfactory to my own mind. I would 
rather refer it to paralysis of the bladder, caused by the shock, in 
which volition fails to excite the abdominal muscles to action, for it 
is through the agency of these muscles of animal life that the 
organic fibres of the bladder are excited to action. There would 
appear a local consciousness of mischief, a condition which explains 
the difficulty of micturition, by referring it to a cause allied to that 
which occasions constipation in peritonitis or other inflammatory 
conditions of the abdominal cavity. Whatever be the explanation, 
the fact is positive. Under circumstances of unusual violence, the 
pelvic bones may be split asunder. This fracture may take place by 
the side of the symphysis, or across the rami. In one case the frac- 
ture passed into the acetabulum, and the man eventually died of 
inflammation of the hip-joint. The penis may be rent asunder, or 
one crus torn from its origin from the ramus. The urethra is 
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usually torn across, and the two ends separated from each other by 
intervening blood. Every attempt to pass an instrument into the 
bladder is unsuccessful, and we cut into the perineum. 

Whether for the purpose of relieving the bladder, in the case of 
retention of urine dependent on stricture, or on rupture of the 
urethra, it is requisite that we dissect down upon the canal in the 
perineum, and pass a gum catheter onwards into the bladder. 

In the case of stricture, the patient must be placed, as indeed in 
that of all operations on the perineum, in the attitude required for 
stone. 

A silver catheter of moderate size should be passed into the 
urethra, and held against the stricture, if it occupy its usual seat, 
viz., in the membranous part of the canal. If the catheter stop 
at any point short of the perineum, its introduction is useless, 
and it may be withdrawn. An incision of two inches in length 
should be made in the well-known line of the first incision for stone, 
passing deeply into the substance. The operator then dissects more' 
deeply towards the centre of the perineum, but keeping upwards, and 
endeavors to open the canal, beyond the bulb and about three.-quar- 
ters of an inch below the arch of the pubes. He should now employ 
a director or a straight piece of gum catheter, with which he should 
endeavor to find the orifice of the canal, and by careful manipula- 
tion he will find it sooner or later. The entrance of the catheter is 
immediately followed by a rush of urine, and the patient is at ease. 
This is the first part of the operation, and the most difficult of exe- 
cution ; the most important object is attained, viz., that of ascer- 
taining the patency of the canal beyond the stricture, and the relief 
of the distended bladder. 

The next consideration relates to the condition of the canal above 
the perineum, and this must now be opened by the employment, if 
necessary, of force sufficient to bring the metallic instrument employed 
out through the wound in the perineum, where the two instruments 
will meet. The silver catheter should be withdrawn, and an elastic 
gum instrument introduced in its stead, which being brought out of 
the wound for several inches of its length, should be then bent, and 
the point turned backwards, and passed along the remaining part of 
the canal into the bladder, as the former catheter is withdrawn. If 
the last portion of the canal has been originally discovered without 
difficulty, it may not be necessary to bring the point of the gum or 
31 
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permanent catheter out through the wound, but we may make the 
attempt to pass it at once into the bladder, guided by the forefinger 
of the right hand. When the instrument has reached the bladder, 
the end of the operation is answered, and the rest of the treatment 
must be left to nature. 

The catheter should be fastened in the canal, by means of a strong 
silk thread tied around it, close to the orifice of the urethra, and the two 
ends carried backwards. These ends may be fixed by plaster placed 
rather loosely around the penis ; or may be tied around the root of 
the penis and scrotum ; or may be fixed to a bandage applied around 
the abdomen. In the latter case, four threads, of a foot to eighteen 
inches in length, will be required; two passing forwards, and two 
backwards, attached to the circular abdominal bandage, with a 
degree of tension sufficiently great to prevent the escape of the 
catheter from the canal, or even that of the eye of the instrument 
from the bladder. Before tying it, the catheter should be pushed 
nearly up to its shoulders into the canal. In the course of a few 
days, the urethra will mould itself upon the instrument, which 
should be withdrawn and changed every four or five days. All 
that is required by the wound is that it be kept clean. The urine 
should be allowed to trickle away as it is secreted for some days, 
and then, in the second catheter, a wooden plug may be introduced, 
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and the urine permitted to flow off at intervals of an hour or two, 
or even longer. 

In cases of retention of urine, arising from ruptured urethra, 
from the result of violence, and accompanied by much extravasation 
of blood, we adopt the first incision of the last operation, and pro- 
ceed onwards, as before. On introducing the finger, it is often found 
to pass into a cavity filled with coagulated blood, and we may feel 
the ramus of the pubes denuded to the extent of an inch or two of 
its length. The crus penis may be separated, or the bone broken. 
It is necessary to remove the coagulum. This is effected by the 
finger, and partly by the introduction of small pieces of sponge, 
which should be employed to wipe out the cavity, and free it from 
the extravasated blood. A gum catheter should then be passed 
through the penis from above, and the attempt made to pass it 
onwards, aided by the finger in the wound. Every direction, and 
every curve of the instrument, made by altering the form of the wire, 
should be tried, but without force. The patient should be desired 
to make an attempt to pass water, and the escape of a few drops 
may indicate the situation of the posterior opening of the canal, and 
thus we may succeed in discovering it. Sometimes, in case of failure 
in the attempt to micturate, this object may be obtained by pressure 
of the closed hand on the hypogastric region. Should our efforts 
fail, the patient should be put into a warm bath, by which, probably, 
the function will be sufficiently restored to enable us, by pressure 
and by the aid of a good light, to ascertain the precise locality of 
the concealed orifice. If the difficulty yet continue, after the expi- 
ration of some hours, and the increasing size of the organ warn the 
surgeon of the necessity of affording relief, we have no alternative 
but that of taking the direction of the canal, and passing a small 
metallic catheter forcibly into the bladder. For this purpose, the 
patient should be placed on the middle of his back, and lie as sym- 
metrically as possible ; the arch of the pubes should be traced by 
the finger, and the point fixed on, which corresponds with the usual 
exit of the urethra from the pelvis ; one finger should be introduced 
into the rectum, and the last joint curved upwards towards the urethra, 
immediately behind the sphincter, to guide the point of the catheter. 
The urethra in health runs about a quarter to half an inch above 
the finger so pressed, and the presence of an instrument in the canal 
is always perceptible. ■ 

If the natural channel be discovered without the necessity of 
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having recourse to this unfortunate alternative, the after-treatment 
will correspond with that given in puncture for stricture. If the 
instrument be forced through an abnormal opening, the necessities 
of the patient will require its early, perhaps its immediate, removal, 
and we can only hope that the bladder, being now relieved from its 
contents, will regain its functions before it becomes again distended. 
There are three directions through which the bladder is accessible 
by puncture in cases of retention of urine from stricture. The first, 
and that generally resorted to, is that already described, through the 
perineum. The second is made by puncture through the abdominal 
parietes, in the hypogastric region, and the third through the rec- 
tum. Of these, that through the perineum is the safest, but gene- 
rally, perhaps, the most difficult of execution. But the question of 
safety to the patient is paramount to any other that can be raised, 
and it is therefore selected on all ordinary occasions. It may be 
useful to point out the class of cases in which one or the other mode 
of proceeding should be preferred. The operation above the os pubis 
may be recommended for occasional adoption, on the authority of 
Mr. Abernethy, who gave to it a preference over either of the other 
forms, and has many times expressed to me his conviction of the 
advantages afforded by its selection. Its merits appear chiefly to 
consist in the facility of its performance, and the instant and certain 
relief afforded by it, and it should be selected in cases of extensive 
disease in the urethra or perineum, and occasionally in very enlarged 
prostate gland. But the necessity of opening into the cavity of 
the abdomen, or making a puncture through the abdominal walls*, 
when the perineum affords a fair field for the operation, must be 
very rare ; and to select this in preference to the perineal region, 
without positive indications, is to prefer a greater danger to a lesser 
one. In puncturing the bladder above the os pubis, the trocar passes 
through two layers of peritoneum, viz., the layer that lines the ab- 
dominal muscles, and that which forms the external coat of the blad- 
der. I am aware that this opinion is not a general one, for it is 
more consonant with common belief that the peritoneum is detached 
from the os pubis and from the bladder, in cases of great distension 
of this organ. But in favor of my own opinion I would point to 
the wonderful extensibility of the serous membrane in hernia, and 
ask the physiologist whether it is possible that because the bladder 
is unnaturally, or rather unusually distended, nature would deprive 
it of the most extensible of its coats. I believe not, and on the 
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contrary, I feel strongly the truth of my assertion, that the perito- 
neum is unaltered in its relations to both the bladder and the abdo- 
minal parietes. The fact of the absence of peritonitis after puncture 
of the bladder above the os pubis is no argument against this view 
of the unaltered relations of the peritoneum, for, as I have elsewhere 
said, I do not concur in the generally entertained opinion of the 
great liability to inflammation of this membrane. 
• All that is required for the operation itself is a simple puncture 
through the abdominal walls, immediately above the os pubis. I do 
not consider a previous incision by the knife by any means requisite, 
but I think, on the contrary, this practice is to be objected to. The 
direction of the trocar is of moment. If the puncture be made too 
vertical, the instrument may pass between the bladder and the os 
pubis, and this occurrence I have borne witness to. If, on the con- 
trary, it be made too horizontally backwards, although we may with 
certainty strike the bladder and evacuate its contents, yet as the 
organ contracts, the coats will hang on the canula, which will pre- 
vent its entire return into the pelvis, when emptied. Indeed, the 
organ cannot be fully emptied on such terms. This error I have 
also seen. The direction that the trocar should take is at about an 
angle of 45°, with the horizontal line backwards, carrying it down- 
wards and backwards, towards the axis of the pelvis. Before the 
fluid is entirely evacuated, a piece of gum catheter, as large as the 
canula will admit, should be introduced through it, and the canula 
withdrawn. This instrument, being provided with a wooden plug, 
must be retained throughout the treatment, or until the natural 
passage is re-established. About three inches of the canula, or 
rather more than less, should be retained in the wound. This ope- 
ration was performed on the late Mr. Bartleman, who retained the 
instrument in his bladder for some two years before his death. He 
travelled about the country, with the instrument in his bladder, and 
without much pain or inconvenience. 

The bladder is occasionally punctured through the rectum by 
means of a curved trocar, directed on the finger, which is retracted 
within the canula during its introduction. In performing this ope- 
ration, care must be taken to make the puncture in the mesial line, 
lest the vasa deferentia be wounded. The objection to this form of 
operation for retention of urine consists in the difficulty of retaining 
the instrument, and not less that of our ability to control the opening 
between the rectum and bladder, on removing the wax bougie, should 
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it show an indisposition to heal. As far as my observation goes 
on the merits of this operation, which, however, has not been very 
great, it constitutes the least advisable of the three operations, 
undertaken for relieving the bladder, in retention of urine. 



FISTULA IN PERIXEO. 

Unnatural openings into the urethra occasionally occur, followirfg 
extravasation of urine or abscess, through which the urine flows in 
every act of micturition. There may exist one of these openings, 
or many. When produced by extravasation of urine, they may be 
numerous. In one case that I treated, there were as many as six 
or seven in number, occupying the perineum, groins, and hypogastric 
region. This case was that of obstinate stricture, and it occurred 
in the practice of Mr. Abernethy, but was afterwards consigned to 
my care. The injury sustained to the urethra by the presence of 
these openings is very great. The canal becomes narrowed in front 
of them, and after a term of years is so contracted as to defy treat- 
ment by dilatation/ Abscesses form in the neighborhood of any part 
of the track of the urethra, and burst into the canal. I have re- 
cently had a case of this kind, in which the abscess formed in front 
of the os pubis, and burrowed down to the urethra in the perineum. 

Little assistance can be afforded in such forms of disease by the 
aid of operative surgery ; at least, until the first and most important 
indication is fulfilled, viz., that of rendering the entire canal of the 
urethra patent. This canal must occupy the first and exclusive 
care of the surgeon ; for just in proportion as the above end is at- 
tained, will the openings heal. It is sometimes advisable to plug the 
sinuses with lint, which acts rather as a stimulant than as a me- 
chanical impediment to the flow of urine through them. It is very 
often necessary to confine the person to bed, and to leave an elastic 
gum catheter in the bladder for some days, through which the water 
will entirely flow. Conjointly with this treatment, the efficacy of 
general and elastic pressure is very serviceable, and its application 
for many hours in the day, or even throughout the twenty-four hours, 
if bearable, will accelerate recovery. 

A case occurred to me recently, in a small hospital to which I am 
attached, which illustrates this principle. I was requested to see a 
woman with several fistulae about the anus and perineum. These 
sinuses were large, and communicated with the rectum, and whenever 
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the bowels were relaxed, their contents passed freely through them 
in all directions. On examining the rectum, I found it so much 
closed as to render the introduction of the finger exceedingly diffi- 
cult and painful. The repeated use of the rectum bougie, which 
was ordered to be retained in the intestine for an hour or two at a 
time, resulted in the closure of all the sinuses, and in the entire re- 
establishment of her health, locally and constitutionally. 

OPERATIONS ABOUT THE ANUS.— HEMORRHOIDS. 

Haemorrhoids may require removal when large, painful, or intract- 
able to other treatment. "Whether external, or within the verge of 
the sphincter, these cellulo-vascular growths are almost always 
amenable to well-applied pressure, the most efficient agent of which 
is that of the short metallic bougie. This instrument, about two 
inches in length, should be introduced into the rectum, and there re- 
tained in the sitting posture of the person, as long as convenient at 
each time, or a candle, or rectum bougie should be introduced daily, 
to the extent of two or three inches. A round fold of linen, of 
about the size of a towel, will be found a useful addition, if placed 
on the chair or seat, and employed at all times for external pressure, 
and for which purpose an elastic spring, terminating in a pad, 
placed over the anus, is sometimes requisite, to which the injection 
of cold alum solution may be added once a day. As an aperient, 
when required, a dram or more of castor oil, with five to seven drops 
of tinct. opii each morning, will often afford great relief. 

I am satisfied that these measures will generally render the resort 
to the operation of removal, unnecessary ; for, although they may 
fail to remove the morbid growth, which has been a source of so 
great pain and inconvenience, and often of loss of blood ; yet per- 
severance in their use will so far reduce the size and activity of the 
growths as to supersede the employment of more active measures. 

Cases are recorded in which danger from hemorrhage, and even 
death, have followed the removal of haemorrhoids by the knife ; and 
the bleeding may be formidable, if the operation be undertaken 
without due regard to the irritable nature of the disease. If the 
pile be firm, and not apparently congested, it will not bleed to any 
injurious degree ; whereas, if full and rounded, if apparently dis- 
tended with blood, as though strangulated, and painful on pressure, 
then some additional care is required. This growth may be removed 
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either by the knife or by ligature. The objection to the knife is 
founded on the liability to hemorrhage ; that to the ligature on its 
pain and inconvenience. I usually combine the two operations, and 
by that means, I think, I avoid the evils of both. 

The mode I allude to consists in passing a thin copper or iron 
■wire in the form of a loop, made through a double canula around 
the root of the growth, and strangulating it by drawing the wire 
tight. This being accomplished, the canula may be retained in this 
situation for any length of time, from half an hour to an hour or 
more, and the pile may then be removed with the knife or a pair of 
scissors ; and, as it is far easier to arrest bleeding at the commence- 
ment than when established, so, should bleeding occur, immediate 
pressure should be applied by the finger or by pads of lint. Serious 
hemorrhage, however, is a rare occurrence. 

FISTULA IN ANO. 

A fistula may be detected by the presence of discharge on the 
patient's linen, and pain on going to stool, accompanied by the orifice 
of a sinus at the side of the rectum. Sometimes the sinus is inter- 
nal only, the orifice of which is incompletely formed, but is indicated 
by a red point on the skin, at a greater or less distance from the 
orifice of the anus. At other times the sinus has no communication 
with the rectum. This disease is often associated with pulmonary 
disease, and it behoves the surgeon always to make inquiry into the 
condition of the respiratory organs before he proceeds to attempt the 
cure of fistula in ano. This end may be attained by means of a 
thread passed through the fistula, when open, at both extremities, 
and tied loosely in a knot. The thread may be allowed to remain 
for some days, or even longer if the sinus do not appear conscious of 
its presence. "When removed, the canal will heal rapidly, particu- 
larly under the administration of bark. When the fistula is complete, 
and the knife is to be rendered the agent of cure, a director is passed 
into the sinus and forced upwards to the rectum, upon which a probe- 
pointed bistoury is conveyed ; the index finger, sufficiently greased, 
receives the probe point within the gut, and the bistoury and finger 
are withdrawn together. This act is facilitated by the integuments of 
the buttock being drawn tightly outwards by an assistant at the mo- 
ment of withdrawing the knife, by the application of both his hands. 

When the inner orifice is incomplete, a flat and smooth piece of 
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soft wood should be used instead of the finger, and introduced into 
the rectum. A sharp-pointed bistoury is employed instead of the 
probe-pointed instrument. The point of the bistoury is passed 
through the mucous membrane and fixed in the wood, and the two 
are then withdrawn. These operations at the orifice of the anus 
should be performed on the person, while kneeling on a bed or couch, 
with the back depressed. 

It is almost unnecessary to say, that whatever is placed between 
the sinus and the rectum must be divided, whether the orifice of the 
sinus be upon, or on the outer side of the sphincter ani. 

In dressing the wound, up to the period of its entire closure, great 
care should be taken to prevent union of its sides. 
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CHAPTER XVIII. 
ON THE OPERATIONS OF LITHOTOMY AND LITIIOTRITY. 

INDISPENSABILITY OF RETAINING BOTH OPERATIONS. — CONDITIONS RE- 
QUIRED FOR LITHOTRITY. — INDICATIONS DEMANDING THE CUTTINO OPE- 
RATION. — SYMPTOMS OF STONE. — ON THE EMPLOYMENT OF THE SOUND. 
— OPERATION OF LITIIOTRITY. — DIFFICULTIES ATTENDANT UPON IT. — 
CONSEQUENCES. — LITHOTOMY. — EVIDENCE OF STONE IMPERATIVE. — 
INSTRUMENTS EMPLOYED. — STAFF. — GORGET. — FORCEPS. — OPERATION. 
— SECTION OF PROSTATE. — ENLARGED PROSTATE. — AFTER TREATMENT. 

I do not propose, in the following chapter, to carry the reader 
through all the elaborate detail of the history and progressive stages, 
up to the present era, of this important and interesting operation. 
I deal with the operation, not with its history, nor its progress. 
No one subject in surgery has occupied so large a space in the 
records of the past as this ; and in none has the ingenuity of sur- 
geons been more largely taxed for the invention of means by which 
to lessen the danger of the operation of cutting into the bladder, 
or, within the last quarter of a century, to extract the stone from 
its cavity by lithotrity, without the aid of the knife. 

In reference to the operation of lithotomy, it may be said to have 
reached its highest degree of perfection, determined by the success 
that attended it, at the early part of the present century, since 
which time, although the steps of the operation may have been 
somewhat smoothed and rendered easy, yet the proportion of re- 
coveries stands much where it did at the date alluded to — at which 
it was no uncommon or unreasonable boast, by many of the leading 
hospital surgeons of London, that they had successfully treated 
from twelve to fifteen cases of stone consecutively, without the 
drawback of a single death. 

The great feature in the history of the present century is the 
introduction of the operation of lithotrity, which has reduced the 
amount of cases in which the knife was resorted to ; and if we 
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consider the multiplication of the London hospitals, and the pro- 
gress of surgical science throughout the provinces, which has tended 
to lessen the centralizing influence of the metropolis, it is not sur- 
prising that the examples of this disease in any given hospital 
should be greatly reduced in number at the present period. 

In estimating the value of one or other mode of ridding the 
patient of the stone, we must calculate the results negatively as 
well as positively. We cannot acquire a sufficient insight into the 
merits of lithotomy without we also apply our minds to the results 
of the rival method of cure ; viz., that of breaking up the stone 
■within the bladder by means of the lithotrite. One fact is obvious, 
that the operation of lithotomy must be retained by all practical 
surgeons, as indispensable to treatment in many cases in which 
the resort to the screw of the lithotrite is as impossible as though 
it had never been invented ; while, on the other hand, the known 
facility by which, under favorable circumstances for the operation, 
a stone in the bladder may be broken to pieces, and entirely got 
away without pain or injury, or considerable suffering of any kind 
to the individual, gives such palpable superiority, on the score of 
security, to this mode of treatment over the former, that it would 
appear an unpardonable neglect of the interests of those consigned 
to our charge, to resort to the old operation. It is obvious, there- 
fore, that of the two modes of proceeding neither can be dispensed 
with, and the first duty of the surgeon, in any given case, is to 
determine which method is the more applicable, and more likely 
to meet all its necessities. If we were to select a case for the 
exhibition of the operation of lithotrity — and I take lithotrity as 
the rule, and the cutting operation as the exception, considering 
the simpler and the safer course to be that demanding the first 
consideration, and before the tribunal of which the case is to be 
first brought for trial — if we had the power of selecting a case 
especially suitable in all its bearings, we should require the following 
conditions: First, well-developed manhood. Second, a healthy 
and readily dilatable urethra. Third, a bladder free from irrita- 
tion, and capable of retaining at least six ounces of urine, a condi- 
tion which infers the absence of prostatic disease. Fourth, a tonic 
condition of the nervous system ; and Fifth, the presence of a stone 
of such dimensions as to be readily embraced by the screw of the 
lithotrite. 

But these conditions are rarely obtainable in perfection in any one 
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case, and it remains therefore to consider, and to canvass their rela- 
tive value, in determining whether or not, in the aggregate of their 
presence, the operation of lithotrity shall be resorted to. And here 
let me observe, that such is my impression of the superior value of 
lithotrity, under circumstances favoring its employment, that I deem 
it sufficient evidence of the necessity of the cutting operation, only 
under such circumstances of the case as positively contra-indicate 
the breaking up of the stone. As I have above said, all cases are 
to be first canvassed by the appeal to lithotrity ; if this appeal fail, 
the necessary alternative, the pis-aller, is the cutting operation. 

But it is because these conditions cannot be invariably found in 
combination, that the old operation will be frequently resorted to 
by the most earnest advocates of lithotrity ; and the entire of my 
argument goes to this extent, and no further, viz. that this (latter) 
operation, being less dangerous, and equally efficient as lithotomy, 
should in all suitable cases be selected. Let us consider these 
requisite conditions a little more in detail, with the addition of such 
collateral and incidental circumstances as may occur in individual 
cases. 

First. Well developed manhood is indispensable to the use of the 
lithotrite. Our lithotrity instruments, unlike the instruments em- 
ployed in cutting, and made suitable to all ages, are necessarily 
limited in size ; because all their substance is required for strength, 
on the possession of which quality their safety and only utility de- 
pend. It is impossible to make a lithotrity screw of a size admis- 
sible into the bladder of a child, that would bear the force employed 
on it without danger of breaking in the bladder, therefore manhood 
is indispensable ; the operation of cutting being the only operation 
permissible in the case of a child. Still this law admits of qualifi- 
cation ; for I have no doubt but that the operation of lithotrity may 
be rendered available to boys as early as thirteen or fourteen years 
of age, by a reduction in the size of the adult lithotrite, and by care- 
ful dilatation of the urethra. 

But even the manhood inferred by age requires healthy develop- 
ment of the genital organs, and most especially of the spongy body 
of the penis. If the glans be defective, or if any evidence appear 
along the track of the urethra, that nature has been sluggish in her 
formative power, then the sound alone can determine the question. 
If a full-sized sound pass readily into the bladder, that is all that is 
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required. In some cases, the introduction of any instrument is fol- 
lowed by severe rigors, forming on objection to lithotrity. 

Second. A healthy and readily dilatable urethra. It is hardly 
necessary to say that the canal must be sufficiently large to admit 
of the passing of the requisite instruments, and these in relation to 
catheters in ordinary use, are of the largest size. A contracted 
state of the membranous portion of the canal is a frequent condition 
of the urethra in many persons, consequent on gonorrhoea, or its 
treatment, or both, or coupled with protracted gleet. Until this 
disease be removed, and the canal be rendered entirely patent to the 
instruments employed, no attempt can be made to break the stone. 
At the same time it must be recollected that this state of the canal 
almost equally precludes the resort to the knife by cutting, as it is 
impossible to introduce a staff into the bladder, to direct the course 
of the instrument. Any sized staff that can reach the bladder is 
admissible in lithotomy, in cases of necessity, as is evidenced by a 
case recently reported, under the charge of Mr. Syme, of Edinburgh, 
in which he employed an instrument much within the usual size. 

Unless the seat of confirmed stricture of long standing, this dis- 
eased condition of the canal may be sufficiently removed by active 
treatment, to admit even of the introduction of the lithotrity forceps. 

Third. A bladder free from irritation, and capable of retaining 
six or more ounces of urine. The degree of irritability of the blad- 
der varies greatly in different examples of disease, dependent partly 
on the constitution of the individual, and partly on the composition 
of the stone. We occasionally meet with persons possessed of a 
morbid irritability of the bladder, who are unable to retain their 
urine under any circumstances of mental provocation, and who 
habitually void it, in health, with greater frequency than other 
persons. 

In some constitutions the introduction of any instrument is fol- 
lowed by rigors, as has been remarked by Sir B. Brodie. Such 
symptoms would, so long as they continue, always contra-indicate 
the operation of lithotrity. Enlargement of the prostate gland 
would, of course, be fatal to lithotrity, not only from the mechanical 
obstruction to the employment of the lithotrite, but that its presence 
mfers a condition of bladder which precludes its admission of a suffi- 
cient quantity of fluid to protect it from injury. 

In at least an equal degree is the composition of the stone an 
occasional source of irritability. Calculi, composed of phosphatic 
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salts of secondary deposit, such as the triple phosphate, or the rare 
example of phosphate of lime calculus, almost necessarily infer 
disease of the bladder, and, of course, great irritability of the organ. 
In mulberry calculus (the oxalate of lime), the power of retaining 
the contents of the bladder is limited, from the mechanical form of 
the stone, presenting so many angular projections from its surface, 
which are supposed to be sources of irritation to the coats of the 
bladder contracting upon it. I say, supposed to be sources of irri- 
tation, because considerable doubts exist as to the truth of this 
received doctrine. Oxalate of lime calculi are occasionally unat- 
tended by pain, while in other examples considerable suffering is 
coexistent with the entire smoothness of surface of a stone of similar 
composition. When this irritation is great, and the calculus large 
of its kind, the bladder, consequent on its long intolerance of disten- 
sion, has acquired a permanently contracted condition, which will 
not admit of the injection of the quantity of water at the time of the 
operation requisite for safety. 

This condition of bladder is unfavorable for lithotrity, so long 
as it remains ; but supposing all other symptoms favorable to that 
form of operation, this objectionable state of the bladder must be 
got rid of, by frequent and daily injections of warm water or de- 
coction of poppy heads, which shall distend the organ gradually, 
under the sedative influence of opium, taken by the mouth or em- 
ployed as a suppository ; and as the distension of the bladder suffi- 
cient for the operation is not great, the difficulty may be removed 
by perseverance in this measure, the time required for which will, 
of course, hold some proportion to the past duration of its irritable 
state. 

Fourth. A tonic or healthy condition of the nervous, and indeed 
of the entire system, is, of course, most desirable. Yet so far as a 
state of impaired health is attributable to the presence of stone, so 
far is its early removal indispensable to recovery. If a man's health 
suffer from the presence of stone in the bladder, it is obvious, as the 
focus of mischief, that the cause must be removed in order to effect 
his recovery, whether by cutting open the bladder or breaking up 
the stone while in it. No one would operate by either mode on a 
person suffering from other sources of illness than such as would be 
removed by the extraction of the stone. A tonic condition of the 
system, therefore, may be desirable, but is not always attainable ; 
and when the want of it is dependent on the presence of stone, we 



LITHOTOMY AND LITHOTRITT. 495 

endeavor to patch up the constitution for the occasion, and select 
some opportune moment for the removal of the cause, but we devote 
ourselves more seriously to the re-establishment of the health of the 
person, when the cause is extraneous and foreign to the presence of 
stone in the bladder. 

Fifth. The presence of stone of such moderate dimensions as to 
be readily received by the screw of the lithotrite. 

If a stone be sufficiently large to give cause for inquiry as to its 
existence, it is not, I apprehend, too small to be caught by the litho- 
trite, employed with reasonable tact. If this difficulty be great, 
the attempt to place it within the grasp of the lithotomy forceps, 
will be equally so in the cutting operation, and nothing is gained, 
therefore, to the latter by the diminutive size of the stone. But a 
grave objection to lithotrity is obtained from the presence of a very 
large stone, and especially if, being of large dimensions, it be com- 
t posed of the hard material of oxalate of lime. The stone may be 
so large in all its dimensions, as to be inadmissible between the 
blades of the lithotrite, when dilated to its fullest extent. Still the 
peculiar difficulties of a case must command additional resources, 
and increased powers in the instrument. The lithotrite is not weak- 
ened in its mechanism by its blades being made to separate more 
widely asunder than the instrument ordinarily used, though other 
objections to this change may be suggested, for the bladder may not 
be so distensible as to admit of this alteration in the instrument. 
In addition to a large stone, the bladder may, and probably will, 
not be found sufficiently dilatable to admit of the injection into it of 
the requisite quantity of warm water, and without it the operation 
cannot be undertaken with safety to the coats of the organ. Again, 
supposing the stone to be very large and barely admissible between 
the blades of the instrument, it may possess the additional disadvan- 
tage of being very hard in structure, and the process of breaking 
such a stone is a very protracted one, and would require many repe- 
titions of the operation, and occupy many months. 

The attempt to expand the lithotrite in a contracted bladder is a 
painful, sometimes a very painful addition to the patient's suffering, 
and the attempt to catch it must be made with the greatest delicacy 
and tact. On the other hand, the danger of the operation of 
lithotomy is greatly increased when the stone is very large, conse- 
quent on the greater than usual extent of the incision into the neck 
of the bladder. On the whole, we may infer, that in cases of large 
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stone, the objection, cseteris paribus, to its removal by the knife, 
are greater than to its being broken up by the lithotrite. This, of 
course, supposes that, although large, it is still capable of being 
grasped by the instrument. If this be impossible, there remains 
no alternative to the knife. 

It has been stated, that unless contra-indicated by circumstances, 
the general treatment for stone by operation is that by lithotrity. 
But from the above remarks it is obvious that the exceptions are 
very numerous to its application. It is an impossible operation in 
childhood, and, except under the qualifications above alluded to, un- 
safe ; even in early boyhood it cannot be resorted to : in stricture of 
the urethra : or in any morbid contraction of that canal ; so long as 
the contraction continues, the difficulty of the operation is greatly 
increased : under circumstances of irritable bladder, with frequent 
micturition : it is objectionable in a stone of very large dimensions, 
and impracticable in a stone the diameter of which exceeds that of » 
the instrument employed to crush it. 

Suppose a case to occur in a young and healthy man, whose 
urethra is not disorganized by disease, whose bladder is capable of 
retaining its urinous contents for some hours before expulsion, and 
in whom the shortest diameter of the stone does not exceed fifteen 
lines, and that not composed of the firmest texture, we have as per- 
fect conditions as we can desire for the operation of lithotrity. 

The merit of the operation of lithotrity consists in the fact of 
its freeing a person from a serious and painful disease, more or less 
dangerous in its nature, by a simple and almost painless agency. 
Its demerits are not, however, inconsiderable or unimportant. It is 
often protracted, by the necessity of frequent repetition. It is some- 
times painful in the execution, under the best management. It is 
occasionally followed by hemorrhage, protracted for many days, and 
under circumstances of the gentlest manipulation. 

Particles and pieces of stone may become a source of difficulty, 
by lodging in the urethra, and producing retention of urine ; inflam- 
mation and abscess may follow. In incipient disease of the kidney, 
that evil is very liable to gain ascendency during the period of treat- 
ment, caused by irritation, whether of the instrument or of the 
fractured stone when broken up in the bladder. Cases occur in 
which the crushing has been most successful, but where the escape 
of the detritus is very disproportionately small. Many days elapse, 
and the quantity collected will not fill half a thimble. Pain in the 
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bladder follows, increasing after every renewed introduction of the 
instrument. Inflammation of the organ destroys the patient, and 
examination discloses a sacculated bladder, into the diverticula of 
which the fragments of stone are collected. Such a case occurred to 
me last summer in St. Bartholomew's Hospital. 

In a second case, I sounded a man for stone. The stone was very 
large, and was got within the blades of the lithotrity forceps with diffi- 
culty, but I made no attempt to break it : at the end of a fortnight 
I repeated the examination with great care. This operation was fol- 
lowed by pain in the bladder, intermittent fever, and he died in two 
months of diseased kidney. I broke a stone into fragments in a 
gentleman's bladder at one sitting. The operation, though performed 
with all gentleness, occasioned considerable suffering. Hemorrhage 
followed to a formidable degree. His bladder got clogged up by 
coagula and viscid mucus. Severe and painful spasm followed, as 
usual, in this train. The hemorrhage continued great for upwards 
of a week, and did not finally cease for three weeks, or longer, giving 
place to the discharge of large quantities of viscid and ropy mucus, 
produced from the inner lining of the bladder. Small fragments of 
stone continued to escape for many weeks afterwards, the sum total of 
which, however, bore a very small proportion to the size of the stone. 
Chronic inflammation of the mucous membrane of the bladder is 
not a very uncommon result of the use of the lithotrite, indicated by 
the ropy adhesive mucus, or muco-purulent secretion above alluded 
to. This, although not in itself a serious symptom, betrays too much 
active irritation in the bladder to justify a repetition of the operation. 
But the strongest objection that can be urged against the operation 
of lithotrity is the difficulty of insuring the removal of every particle 
of stone from the bladder, any one of which, however small, is suffi- 
cient to form a nucleus of a new calculus. It is, indeed, exceedingly 
difficult to ascertain this fact, and when we compare the greater 
liability to the return of the disease within an interval of a year or 
two from the period of the operation of lithotrity, than in that of the 
cutting operation, we may reasonably refer the fact to the detention 
by the bladder of some particle or fragment that has remained 
behind. Still, supposing this view a correct one, it should only render 
us more vigilant in our efforts to effect the entire separation of every 
particle of the broken stone, by repeatedly washing out the bladder, 
injecting it to the fullest degree of distension compatible with the 
32 
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reasonable endurance of pain by the affected person, and occasionally 
by careful and dexterous sounding. 

The merits of lithotomy are apparent in the entire removal of the 
stone by one operation. It is in my opinion especially advisable, in 
all cases of stone in which the bladder is diseased, or even whenever 
it gives evidence of unusual irritability, whether from actual disease, 
or/rom a morbid susceptibility of its nervous system. Under these 
circumstances, it is desirable that the cause be at once removed, 
rather than the bladder be subjected to the repeated introduction of 
irritating instruments, the advantages derived from which are remote 
and uncertain, while the evil is immediate and positive. 

The danger from the operation of lithotomy, especially in young 
children, when well performed, and when free from the unfavorable 
concomitants of an impaired state of health, impending liability to 
renal disease, unhealthy organs, and a stone of large dimensions, is 
comparatively small. But still there is danger, as evidenced by the 
proportion of deaths occurring from it, and this danger, whatever its 
amount, is not sufficiently met by the great advantages arising from 
the entire removal of the causa mali to justify any approach to an 
indiscriminate resort to it. 

The average mortality in cases of lithotomy operated upon in 
England, is about three in twenty-three cases ; this is the statistical 
report given by Mr. Crosse of Norwich, and is obtained from the 
report of seven hundred and four cases, operated on in the hospital 
and city of Norwich, and it corresponds with a similar average given 
by the late Mr. Liston, and other eminent surgeons. M. Lisfranc,* 
in reference to the mean mortality of cases operated on in Paris, 
gives the deaths to the recoveries as one in four ; Dupuytrenf one 
in five and a half. 

Symptoms of Stone. — The presence of stone in the bladder is, for 
the most part, marked by an unequivocal train of symptoms ; yet 
abundant examples are recorded of the existence of stone, and occa- 
sionally of large size, not discovered till after the death of the indi- 
vidual. But this is so much the exception to the rule, that little 
advantage can be derived from enlarging on this subject, because 
the interest connected with it is rather pathological than surgical. 

* Lisfranc in Rapport sur la Taille et la Lithotritie. Paris, 1835. 
t Mem. sur une Maniere nouvelle de Pratiquer l'Operation de la Pierre. 
Paris, 1836. 
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no active treatment being required in such a case, even if the ex- 
istence of the stone were ascertained, so long as it is unaccompanied 
with symptoms of inconvenience. 

The symptoms of stone in the bladder, although well marked, are 
closely imitated by a factitious train, which are frequently met with, 
and are very deceptive in their indications. We are frequently 
consulted by the parents or friends of children, who complain of 
irritable bladder, accompanied by painful micturition, by emaciation, 
and generally impaired health. The bladder is painful on pressure, 
and intolerant of the presence of urine. On passing a sound into 
the bladder, the pain expressed is very great, in a degree, indeed, 
beyond that complained of when stone is present. Pressure on the 
organ in this condition usually occasions positive pain. The peculiar 
feature of such cases is characterized by a marked roughness of the 
bladder, which is hard, and uneven to the touch of the instrument, 
apparently elevated into ridges, and rugous. 

I have described this condition of the bladder in children to my 
own pupils at the hospital for many years, often declaring that I 
have never known stone to be present under such circumstances ; 
nor have I, and the moment I perceive it I withdraw the sound, as 
likely to aggravate the mischief. The only excuse for retaining it 
is the satisfaction it may afford to a natural and just curiosity. 
These factitious symptoms, pointing to the possible existence of 
stone in the bladder, predominate largely in children, but are occa- 
sionally found in the adult ; but it is in the cases of children especially 
that these remarks are intended to apply, because I have known ex- 
amples of this condition of the organ, accompanied and occasioned 
by stone in the adult. I have at this time two examples under my 
care which may be deemed exceptions, in one of which chronic in- 
flammation followed the use of the lithotrite, the stone being reduced 
to a small fragment ; and the second example occurs in the person of 
an old man, with a large stone, who is now under treatment. The 
true symptoms of stone are not, as in this case, confined to the 
bladder, but extend along the urethra. 

It is a well known fact in surgery, that irritation at the neck of 
the bladder is referred to the glans penis, whereas disease either of 
the entire organ or of the prostate gland is referred directly to the 
region affected ; affections of the bladder to the organ itself, and 
prostatic disease to the perineum. In the real presence of stone, 
We have irritation of the neck of the bladder, caused by the contrac- 
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tion of the organ on the stone, which increases as the urine escapes : 
and hence pain in the glans, of a character which is somewhat re- 
lieved hy friction, and, consequently, the prepuce is drawn out and 
unnaturally elongated. This is a condition quite foreign to simple 
irritable bladder, whether accompanied or not by inflammation. So 
long as the coats of the bladder are separated from the stone by a 
quantity of urine, the bladder contracts without occasioning pain, 
but when a sufficient quantity has passed off to bring the two into 
contact, then pain immediately follows. This symptom is highly 
characteristic of stone. In stone, the expulsive efforts of the blad- 
der are great, and hence frequent discharge of the contents of the 
rectum, and the sudden pressure of the stone on the neck of the 
bladder often interrupt the flow of urine from that cavity. This 
interruption may be repeated once or twice in each act of micturition. 
The presence of stone in the adult is often indicated by the addition 
of more or less of bleeding from the bladder, which is increased by 
exercise, especially on horseback, whereas, bleeding in children is 
not so common. Add to these symptoms of stone, the presence of 
a dull, bearing-down pain in the bladder and perineum, and the 
admixture with the urine, from which it gradually separates after 
being evacuated, of a greater or less quantity of muco-purulent fluid, 
and we have the symptoms of calculus in the human bladder. Adults 
will often describe the sensation of the stone rolling from one side to 
the other, as the position of the body changes. 

On the Introduction and Use of the Sound. 

Unlike the catheter, metallic bougie, or staff, each of which it 
nearly resembles in form, the sound, introduced into the bladder, is 
employed as the representative of the finger, as the organ of touch ; 
and as I have had occasion in an earlier part of this work to claim 
for delicacy of manipulation, a clearer perception, and a more correct 
inference as to the nature of structure, both morbid and healthy, so 
in relation to the use of the sound, I would urge the necessity of 
delicacy, of gentleness, and of tact in its employment, not so much 
to the end of avoiding unnecessary suffering to our patient— an 
object of some consideration — but to that of enabling us to appreci- 
ate with more nicety what is going on at the further end of the 
instrument. There is also another motive for gentleness in our 
movement ; viz., that if force be employed, and coarseness of mam- 
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pulation, in the case of a child, we have audible expression of suf- 
fering, and we lose the valuable aid of the sense of hearing, and are 
restricted to that of touch only. The patient should be placed in a 
position convenient to the surgeon and comfortable to himself. The 
sound should be rather small than large ; contracted in the shaft, 
that it may play freely in the urethra, and short in the curve, that 
it may easily revolve in the bladder. 

The instrument, well oiled, should be passed gently into the organ 
in the semi-recumbent posture of the patient, and the cavity is now 
to be systematically explored ; first, in the centre from before back- 
wards, by revolving the handle from side to side between the finger 
and thumb. The instrument is then to be withdrawn to the neck of 
the bladder, and its point directed, first towards one side, which 
should be fully examined, and then on the other ; and, lastly, the 
handle being depressed, the point of the sound should be carried 
upwards, behind the arch of the pubes. If the evidence of the 
presence of stone be so conclusive as to render further inquiry desir- 
able ; and especially so, if the bladder be empty of urine, which will 
be indicated by the point of the sound coming in contact with its 
opposite surface on its first introduction, and by the obstruction to 
its movements in all directions, then the instrument should be with- 
drawn, and the bladder injected with warm water, at about ninety 
degrees of heat, of which about two or three ounces may be thrown 
into the bladder of a boy, and about five or six ounces into the 
bladder of an adult. This part of the operation should be effected 
very slowly. The sound, again oiled, is to be reintroduced, and 
carried over the entire surface, as before. Should this fail in de- 
tecting the stone, the patient should be carefully laid back in the 
horizontal position, and the pelvis raised above the level of the 
trunk, by being elevated on one or more pillows. If the bladder 
contain a stone, unless it be encysted, it will gravitate into the 
further part of the organ, and must be felt by carrying the sound 
backwards to meet and touch it. Should this proceeding, which 
need not occupy altogether more than five minutes, fail to detect a 
stone, our diagnosis is probably in fault, and the instrument should 
be finally withdrawn. Should, however, the presence of stone be 
detected, we must obtain all the knowledge of its size and nature, 
&c, that we can. 

Its hardness and density will be indicated by its sonorousness ; if 
very hard, it will ring like metal, and when struck, the sound will 
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be audible at the distance of many feet. This is the feature of the 
mulberry calculus ; but the lithic acid stone is also distinct in the 
character and quantity of the sound it communicates. Whenever 
the presence of stone is audible to the bystanders, there can be no 
necessity for the adoption of a nearly obsolete practice, begotten in 
the days of the gold-headed cane and silk-stocking school, of handing 
over the staff to the charge of all the surgeons present in rotation, 
that their ingenuity may also be exercised in finding and striking it 
with the sound. If the stone be soft and inaudible ; if its existence 
be equivocal, as in some forms of the mixed phosphates, then the 
surgeon has a right to claim an opinion from, and to share his re- 
sponsibility with any number of persons present, and one or two of 
these should accept of this office. 

The size of the stone, when discovered by the sound, can only be 
learnt by experience, and no rule can teach it ; indeed the most 
experience can but approximate to the truth. Still we may dis- 
tinguish altogether some very important features in the case, which 
may guide the future operation and determine us at once as to the 
form of operation to be performed. We can ascertain with some 
certainty the degree of density of the stone, and thus determine on 
the probable force required; we can form an approach in judgment 
to size, and we can ascertain position, by which we shall be enabled 
more readily to seize it with the lithotomy forceps, if that instrument 
be afterwards used. We can only explain this question of position by 
recollecting the relations and the structure of the bladder; that "with 
respect to relation, it is placed behind the os pubis in front and 
in front of the rectum, and extends laterally beyond both ; that in 
structure it is composed of muscular fibres, travelling over it in all 
directions, and which muscular fibres may grasp a stone when not 
very large, and hold it firmly in any part of the organ, whether the 
upper, the lower, or the lateral, from which locality, if undisturbed 
while yet small, it would probably eventually become encysted. 
Hence the advantage of exploring the organ by the addition of warm 
water, by which the coats are distended, and the stone allowed to 
gravitate. The introduction of the finger into the rectum of the 
adult of full size, especially if the perineum be more than usually 
deep, is of doubtful service ; no finger of ordinary size can do more 
than simply reach the bladder beyond the prostate gland, nor even 
reach the organ if the gland be at all enlarged. Those who advise 
the introduction of the finger into the rectum, for the purpose of 
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drawing the stone forwards, and thrusting it into the blades of the 
forceps, have not had much practical intercourse with the opera- 
tion for the removal of stone, or cannot be very familiar with 
the extent and relations of the prostate gland. If much time has 
been occupied in the examination, and much pain has been occa- 
sioned, the patient should be desired to lie down in bed for some 
hours, and a warm bath and an opium suppository be used, if 
necessary. 

It is presumed that the surgeon has determined on his kind of 
operation, and I proceed to describe that of litJwtrity. 

ON THE OPERATION OF LITHOTRITY. 

The attempt should rarely be made to break the stone, so long as 
the patient complains of much irritation in the bladder, or if such 
irritation be evidenced by the escape of muco-purulent fluid with 
the urine. If the urine be clear, and the bladder free from pain, 
the stone may be broken ; yet there are exceptions to this rule. I 
broke a stone in the bladder of a gentleman, in apparent health. 
The operation was followed by chronic inflammation of the bladder, 
and a profuse discharge of muco-purulent secretion, which continued 
for months. In a consultation with Sir B. Brodie, he advised my 
repeating the operation. I broke the stone freely, and the bladder 
quickly regained its healthy condition. The operation is usually a 
very simple one, if well performed. The patient should lie on the 
end of a bed, or on a sofa, with his pelvis somewhat raised on a pil- 
low or cushion. Through a full-sized catheter are then injected into 
the bladder about four to six ounces of water, at the temperature 
of about 85° or 90°. This should be done slowly. If there be 
the least difficulty in introducing the catheter in the horizontal 
position of the patient, he should be raised for the purpose. It is 
not a favorable position for that operation at any time, perhaps 
because we are unaccustomed to it. Before removing the catheter, 
it may be employed as a sound, and moved about gently in all direc- 
tions. It is presumed that the presence of stone has been placed 
beyond all doubt. In such a case, ivhether the catheter strike the 
stone or not, the operation should be proceeded with. The lithotrite 
forceps, having been previously well studied, and their mechanism 
thoroughly understood, and readily manipulated by the operator, 
should be introduced warm and well oiled. This part of the operation 
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should be done 'with care and gentleness. On reaching the bladder, 
the instrument should be passed fully beyond the arch of the pubes, 
and into the centre of the cavity of the bladder. Unlike the litho- 
tomy forceps, which are employed to find the stone and follow it to 
its position, the lithotrite takes its position in the bladder, and the 
art of the operator consists in bringing the stone into its grasp. 
This is an important distinction between the action of the two instru- 
ments. . On dilating the blades of the forceps, or rather in with- 
drawing the near and movable blade, if pain be expressed, it is pro- 
bably due to the instrument not being pushed far enough into the 
bladder ; the consequence is, that the movable blade presses against 
the neck of the bladder, and the instrument expands with difficulty. 
Even though pain be not experienced in withdrawing the near 
blade, the act of dilating should implicate both of them. The 
remote blade of the instrument should be pushed downwards into the 
base of the organ, at the same moment that the near blade is drawn 
upwards. 

When fully dilated, as proved by the scale at the handle, the 
lower blade is to be pressed firmly against the base of the bladder, 
and forced downwards against the rectum, giving the instrument at 
the same moment a jerk, which extends to the whole organ. By 
this pressure it is intended to depress its base, and elongate the 
bladder downwards into the summit of a cone, at the bottom of 
which the fixed blade of the lithotrite rests, and by the jerk the 
stone, if free, will almost necessarily fall upon it. If this shake or 
jerk of the hand create alarm in the mind of the patient, the same 
end may be obtained by giving a smart blow to the side of the pelvis 
with the open hand, or by taking the pelvis between the hands, and 
shaking it from one side to the opposite. One movement is suffi- 
cient. The stone falls on to the lower blade, and the instrument is 
screwed home. I am indebted to Sir Benjamin Brodie, who many 
years since gave me this valuable hint. 

This may be repeated several times, perhaps six or eight, or even 
more, provided we are not deterred by increasing pain. The forceps, 
completely closed by the screw, are then to be withdrawn, and the 
contents of the blades examined. Under the best management, a 
portion of the mucous membrane will be occasionally involved, un- 
less great care be taken to prevent it. Before withdrawing the in- 
strument, and especially if pain be expressed, the blades should be 
opened to the extent of about one-eighth of an inch, until the end 
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of the instrument reaches the neck, or at least the middle of the 
cavity of the bladder ; they may then be screwed home, and with- 
drawn. 

It is a common practice to urge the patient to get rid of the fluid 
contents of the bladder on rising. This attempt is generally futile, 
and is better avoided. The bladder appears paralyzed by the vio- 
lence done to it, and it more frequently happens that even continued 
straining fails to expel its contents. If the presence of the con- 
tents create much inconvenience, a catheter should be introduced, 
and the water drawn off. The patient is placed in bed, and a warm 
bath used, if requisite, to allay pain, and a suppository of opium 
may be introduced on the same conditions. From the period of the 
operation, the patient should be directed to pass his urine through 
a gauze, strained over the vessel. It often happens that a far less 
quantity of the fragments of the broken stone pass off in the first 
day than later. The operation may be repeated, so soon as the 
detritus of the broken stone is come away, and all irritation has 
subsided ; and this may require a period of a week, ten days, or a 
fortnight, or more, when the operation may be repeated, as before. 
As the stone becomes reduced in size, of course the difficulty in 
seizing the remaining fragments is increased, but it is all important 
that the residue of the stone be broken up, and additional care be 
bestowed on this important crisis of the case. 

After each successive operation, a quantity of the broken frag- 
ments may be removed by the introduction of a very large catheter, 
with a portion of its end scooped out to leave a large opening. 

Consequent on the operation for lithotrity, is the occurrence of 
an occasional evil of some magnitude, viz., the lodgment in the ure- 
thra of a fragment of stone. Retention may follow, with pain, 
swelling, and inflammation of the canal, often attended by great 
suffering. 

This evil is of more probable occurrence in those cases of irri- 
table bladder, in which the organ is very intolerant of urine, as 
evidenced by frequent micturition. Here the power of contraction 
of the bladder is too greatly reduced to enable it to expel the de- 
tritus of the stone, should a fragment of magnitude pass into the 
urethra. Under such circumstances, I once found, in the case of a 
gentleman in whom the operation had been performed but thirty-six 
hours, that the whole canal was distended, from the glans down to 
the perineum, from which I removed a very large quantity. This I 
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effected in the following manner. I removed all the fragments 
within about two inches of the orifice, by means of forceps, and then 
endeavored to pass a catheter into the bladder; but the canal was 
already occupied with stone, and I failed in this attempt. I then 
injected the urethra, and sufficiently filled the bladder with warm 
water to excite an irrepressible desire to evacuate it, and at each 
effort a quantity of fragments escaped. This I repeated till I had 
removed the whole mass. It is somewhat curious that the entire 
quantity broken was at this time in the urethra, and it was suffi- 
ciently great to fill half a large walnut-shell. Such cases of reduced 
muscular power of the bladder require extra care and watching, 

Under ordinary circumstances, a long probe or director should be 
passed down the canal, very gently, to ascertain the position and 
the size of the fragment. These features, however, supposing it to 
have lodged within the penis, may be made out more readily by the 
finger, but not if in the perineum. A long and fine pair of forceps 
well oiled, should then be passed downwards, and the piece pushed 
backwards towards the bladder, about the eighth of an inch or 
more, turned round, and drawn out. This movement is necessary 
to disengage it from the fold of mucous membrane, by which it has 
become involved. If it be seized by the forceps the moment it is 
felt, the mucous membrane itself will be caught by the blades. If 
the fragment lodge in the perineum, and we fail in our attempts to 
disengage it, one of two courses is open to us, either to push it 
back into the bladder, or to cut down upon and remove it. Of 
these two courses, the first has the least objections, if it be practi- 
cable ; and the endeavor should be made with a large metallic 
instrument, whether sound, bougie, or catheter. The latter, per- 
haps, is preferable, as it may be made the vehicle for conveying a 
good quantity of oil clown the canal ; which, by well lubricating the 
urethra, may facilitate the return of the stone. Should this attempt, 
well executed, fail, and retention, or even great suffering without 
retention, continue, not removed by the warm bath, and opium sup- 
positories, we have no alternative but to cut down and remove it. 
The objection to this proceeding is, that we operate for that single 
fragment, and effect nothing for the remainder of the stone. The 
fragment is removed, and the difficulties of the case arc rather com- 
plicated by the wound in the perineum. 

For the purpose of removing a fragment, we make an incision 
straight down upon it, almost without reference to the anatomy or to 
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the structures divided. There can be no necessity for making an in- 
cision larger than sufficient to get it away. It should be seized, 
when exposed, by a pair of dressing forceps, and the fold of mucous 
membrane carefully detached around it. Unless the wound be large, 
the urine will always prefer its natural channel. An impression 
prevails of the greater advantage of making such an incision be- 
hind the scrotum, than through, or in front of it, grounded on the 
real or supposed difficulty Of healing a wound made forwards into 
the urethra. I should be very unwilling to push a fragment that 
had lodged within one or two inches from the orifice of the canal, 
backwards into the perineum, although the objection may apply to 
division through the scrotum. 

ON LITHOTOMY. 

The first step towards the operation for the removal of a stone 
from the bladder is that of ascertaining, beyond all doubt, its pre- 
sence in the bladder. The indispensability of this law in operative 
surgery is acknowledged by all good surgeons. I myself witnessed 
two operations unproductive of stone, in the early period of my 
professional career. This was formerly not so very unusual an 
occurrence ; and I remember to have heard it asserted of a sur- 
geon, who was so unfortunate as to have his cutting propensities 
called into frequent requisition, that he never undertook this 
operation without being provided with a well-selected stone in his 
pocket ! 

The table selected should be firm, narrow, and of a suitable height. 
This height is rather relative than positive, referring to that of the 
chair or stool on which the surgeon takes his seat. It was formerly 
the practice to operate on one knee, but it is an objectional position 
on many accounts. The patient should sit on the end of this table, 
leaning back in a semi-recumbent position during the introduction of 
the staff. 

If the contact of the staff and the stone be distinctly audible to 
two or three persons, while directed by the hand of the operator, it 
is sufficient. 

The old grievance, that of operating upon deficient evidence of 
stone, has, as might be expected, led into a fault of the opposite 
kind ; and now, unduly influenced by fear of error, operating sur- 
geons shrink from a necessary responsibility, and exhibit a hesi- 
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tating faith in the evidence of their own senses. In the cases of 
lithotomy (if the term in such examples be etyinologically correct), 
in which one important feature of the operation, viz., the presence 
of a stone, was wanting, it should be recollected that a stone had 
not on any previous occasion been felt, for the bladder had never 
contained one ; whereas, in the examples I allude to, a stone has 
been felt and heard, and its presence acknowledged by many. It is 
a very good and salutary rule in lithotomy that the presence of stone 
in the bladder be ascertained at the time of the operation. But, on 
the other hand, it is well known to all persons familiar with the 
structure of the bladder, under circumstances of such disease as may 
have interrupted the concentric form of its natural contraction, by 
the interposition especially of a foreign body, that we may find 
nooks and corners in any part, which accident alone may occasion- 
ally detect. If the evidence of stone, ascertained within the period 
of a day or two, be conclusive, and if at the hour of operating any 
one competent authority declares that he has felt the stone at the 
instant, it is sufficient to justify its performance. If the operator 
have reason to place confidence in the competency of that person, 
whose assertion is unequivocally and confidently made, although ten 
or even a hundred persons fail in their attempt to acquire the same 
evidence, such negative evidence ought not to counterbalance the 
weight of his positive testimony, backed by the already-ascertained 
fact of the presence of stone within a day or two, and by the symp- 
toms of stone which have continued up to the moment. Under 
similar circumstances to these I have known many a patient returned 
to bed, with the operation unperformed. This practice is not dic- 
tated or governed by the laws of evidence, and betrays a want of 
moral courage on the part of the operator. 

The office of the staff is that of conducting the knife along its 
groove into the bladder. This instrument has assumed forms quite 
Protean in variety, from the largest curve up to nearly a straight 
line. The latter form was adopted by the late Mr. Aston Key, who 
operated with great success, but I do not think it will be found a 
safe instrument, for reasons I shall presently give, or that its em- 
ployment will be found to facilitate the operation. The staff in 
general use is objectionable, because its point, when held vertically, 
barely reaches the bladder, and requires the handle to be depressed 
during the operation ; whereas, from the moment of the first incision 
to the final cut into the bladder, the staff should be held firmly and 
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immovably, whether by the assistant or by the operator himself. 
In order to perform the operation of lithotomy with ease and safety 
to the patient, the point of the staff should be at least an inch or 
more within the bladder from the beginning. I am quite aware that 
it is the practice of some surgeons to depress the handle of the staff, 
while cutting into the bladder, but I cannot consider the practice 
otherwise than a dangerous one, nor does it appear to me to answer 
any useful purpose, so long as we have the power of placing the in- 
strument, at the commencement, in the track along which we have 
to divide throughout the whole of the incisions. Again, in order to 
meet the greatest of the difficulties in the operation of lithotomy, 
that of cutting into the groove of the staff, it is most desirable that 
the staff be brought close to the surface of the perineum, and dis- 
tinctly felt by the finger pressing it ; and in order to facilitate the 

Fig. 74. 




easy passage of the knife along its groove into the bladder, the hori- 
zontal or last nosition of the instrument should be as straight as pos- 
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sible. The straight staff of Mr. Key, however successful in his 
hands, has this defect, that it forms no guide, and, as it were, gives 
no support to the first incision. It is, however, very efficient as an 
agent of directing the second incision into the bladder, when its 
groove is once opened. The projecting convexity of the staff should 
be distinctly felt on the perineum before making the first incision. 
This is impossible, either in the case of the common staff, or in that 
adopted by Mr. Key. The curve I recommend has another advan- 
tage, viz., that it elongates, or renders tense the perineum, in which 
state a cleaner cut is made through it by the knife. If made convex 
in the perineum and straight beyond the curve to the point, these 
two important indications will be answered, viz., facility of exposure 
of the groove, and ease in the transmission of the knife into the 
bladder. 

In reference to the groove, it should be as large and as deep as 
possible, consistent with the strength of the instrument, and especi- 
ally so in that portion which projects into the perineum, and at which 
point it is first exposed. The groove may be made in front or on the 
side, or intermediately between the two. I have usually, with Mr. 
Liston, preferred the latter. The lateral groove does not appear to me 
to answer any useful purpose, and is certainly not so readily exposed, 
and the front groove, if it be necessary to keep the staff in a fixed 
position, does not permit of its entire depth being employed by the 
knife in cutting along it into the bladder. The groove should term- 
inate at about the distance of a quarter of an inch from the extrem- 
ity. The handle of the instrument should be large and strong, 
that it may be firmly grasped by the assistant, who is responsible 
for its entire immobility, until desired to remove it. 

The mode of holding the staff by the assistant is all important. 
The best and most conveniently formed staff may fail in its office, if 
negligently held, and abundant injury result to the patient. It 
should be held by the right hand of the assistant, or rather by the 
stronger extremity, it is unimportant whether by the right or left. A 
rule formerly prevailed, that the staff should be held by the left 
hand. I could never obtain an explanation of the necessity, and I 
broke the rule in my first operation. The staff should be well sup- 
ported, and more than supported, it should be raised and drawn 
toivards the arch of the pubes, and there held until the bladder is 
opened. If, in a protracted operation, the arm of the assistant 
becomes fatigued, he is apt to let the staff gradually sink on to the 
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rectum for support and steadiness, for the position is an irksome 
one, and fatiguing to the muscles of the arm under untoward cir- 
cumstances, by which the operation is prolonged. If, in the per- 
formance of the operation of lithotomy, the rectum is wounded, it is 
generally the fault of the assistant, not of the principal. It may be 
entirely avoided by the horizontal part of the staff being made 
straight, and by the instrument being well raised against the arch 
of the pubes by the assistant. 

The cutting instruments employed have been greatly simplified of 
late years, and so far improved. The gorget has become almost ob- 
solete, not so much in obedience to its intrinsic defects, which may be 
corrected without much art, but because all instruments not radically 
good have a term of existence only, at the expiration of which they 
die a natural death. It is an instrument too well known to require 
description. 

Its objections may be found in the necessary change of instru- 
ment ; secondly, in the great extent of its cutting edge ; and, thirdly, 
in the force required to carry it through the prostate gland into the 
bladder, due to the imperfect angle at which its cutting edge meets 
the surface to be divided by it. The evil of the second objection 
can only be remedied by aggravating that which is incidental to the 
third. 

Long, straight, probe-pointed knives were then substituted, and 
among others, was one long employed by surgeons, and recom- 
mended by Mr. Thomas Blizard. The objections to this modification 
are, first, the necessary change of instrument, and, second, the un- 
certain extent to which the prostate may be divided, and regulated 
by this knife with difficulty. 

The entire operation should be completed with one knife, as first 
performed by Mr. Aston Key. Any strong scalpel will answer this 
purpose, but it is well to have the back of the knife curved a little 
downwards at the end, in order to prevent the point of the instru- 
ment hitching in the groove while passing along it, and the point 
should be obtuse, being formed by the back and cutting edges, each 
curving to meet the other. There is no advantage in having the 
cutting edge of its usual length. In the ordinary scalpel, not more 
than one-third of the length of the blade is often used, and one inch 
and a quarter will suffice to effect all the cutting required of the 
lithotomy knife. When of considerable length, it is a clumsy instru- 
ment, and ill adapted to the hand in making the first incision. The 
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handle should be long enough to admit of the point being carried 
into the bladder, while held firmly in the hand. 

The lithotomy forceps should be adapted to the size of the organs 
operated on. I have myself a great objection to the ponderous 
instrument in common use, for the same reason that I have an equal 
objection to the force occasionally employed in dragging a storrc out 
of the bladder through an opening inadequate to its transmission. 
It is difficult to exhibit delicacy of tact with a large and clumsy 
instrument, the very character of which unconsciously conveys its 
influence to the hand that wields it. Forceps should be made lighter 
and thinner than those now in use, and should occupy as little of 
the wound, in addition to the breadth of the stone, as possible. 
They are more tenacious if the blades be lined with kid leather. 
The handles should resemble the entire loops of scissors. When one 
end is open, formed by a simple curve in the metal, the finger not 
infrequently escapes from the loop, and the instrument slips from 
the hand. Additional security in the power of retention of the 
stone is given by the application of a ring of India rubber, con- 
necting the two handles. Two or three varieties in the size of the 
forceps may be required in each operation. 

An injecting syringe, and a short gum catheter to fit on to it, are 
requisite in every operation for lithotomy, be it required for use or 
not, and is employed in all cases in which the stone is broken, to 
wash out the bladder. To effect this object' an elastic bottle is a 
very bad substitute. The expulsive force is difficult of regulation, 
from the necessary effort required to effect its steady and continuous 
pressure. The current issuing from it is irregular, and often inter- 
rupted, and its direction is always regulated with difficulty. I do not 
recollect to have seen an instrument called a scoop, which is inva- 
riably found in lithotomy cases, called into useful requisition. 

One word with respect to the means employed for fixing the 
patient in the required position. The close apposition of the palms 
of the hands to the feet is a matter rather of convenience than 
essential for the well performance of the operation. Generally 
speaking, there is no objection to it, irksome and disagreeable as it 
may be to the patient. But in old age I protest against it, as bar- 
barous and inhuman. I once heard an old man say, " it was more 
painful than the operation," and I do not see why straps of leather 
should not be fixed around the wrists and the feet, which, being 
brought together, might be adjusted to the flexible capabilities of 
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the patient, whether in mid-life or in old age. The garters are more 
frequently applied inefficiently than well. In a protracted operation, 
it is not unusual for the extremities on one, or even both sides, to 
escape. They should be rolled smoothly around both wrist and 
ankle, and deliberately applied by each person, without reference to 
the proceeding of the opposite party. The failure in the applica- 
tion is occasionally due to a perhaps unconscious sentiment of rivalry 
between the two assistants ! 

Before I proceed to describe the operation for lithotomy, I think 
it necessary to make a few remarks on the subject of the structures 
divided by the knife. 

No two descriptions can more entirely differ from each other than 
that of the anatomical, and that of the operating theatre, in refer- 
ence to the operation for stone. By the non-practical anatomist 
we are told to make a superficial incision of certain dimensions 
through the perineum, to avoid the bulb of the spongy body, to 
beware of the artery of the bulb, to exercise due caution that we 
do not divide the pudendal artery, to open the urethra behind the 
bulb, which is required to be pushed on one side by the finger, to 
avoid the perineal artery, to cut the triangular ligament, urethra, 
prostate gland, &c. &c. But what surgeon permits such rules to 
occupy his mind from the moment he takes the knife in his hand ? 
The operation for lithotomy is really under few restrictions from 
anatomy. The only important rule consists in not extending our 
incisions too far from the mesial line. We are directed not to divide 
the bulb. Why not divide the bulb ? It is an unimportant structure, 
and may be cut with impunity. The bulb was always necessarily 
divided in the Marian operation of dilatation. Yet we hear nothing 
of hemorrhage. We are told to beware of the artery of the bulb. 
Whence this caution ? The artery of the bulb is scarcely larger than 
a digital artery, which we rarely tie when divided. In order to 
avoid these two objects, we are directed to introduce the finger 
into the wound, and press the bulb and rectum out of the line of 
division. Who ever saw the finger introduced into the wound for 
this purpose, or, indeed, who ever had a passing thought of either 
the bulb or its artery, from the moment of his first incision ? My 
experience of the structures divided in lithotomy is obtained from 
many dissections of these parts, after operations on both the living 
and the dead, and the result is this, viz., that the bulb is always 
more or less divided. and the artery of the bulb frequently, and the 
33 
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perineal artery rarely escapes, when the external incision is more 
than usually long. I would go further, and say, that I do not see 
how it is more than possible to avoid the bulb. If the reader will 
recollect how entirely the membranous part of the urethra is con- 
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cealed behind it, and how necessary, for the avoidance of the bulb, 
would be either a very circuitous route taken to the prostate, or else 
an external incision made considerably further from the mesial line 
than the directions require, I think he will agree with me that the 
only mode in which the given instructions for the direction of the 
line of operation can be obeyed is by cutting straight backwards 
through the side of the bulb. 

The practical surgeon of experience has another advantage over 
the unpractical anatomist, in his better knowledge of the kind and 
extent of the incision of the prostate gland, and of all the rules 
connected with the subject of lithotomy, if there be one more im- 
portant than another, it is that which guides us in our division 
of this organ. Upon the extent of this division the question of 
danger may be said to rest, the safety of the operation being almost 
in a ratio with the limited extent of the incision into it. Such 
were the grounds of success attending the Marian operation of dila- 
tation of the prostatic portion of the canal, as well as that of the 
late Mr. Martineau of Norwich. This opinion was adopted by Sir 
Astley Cooper, and is adopted and advocated by Sir Benjamin Brodie; 

* The above sketch is taken from a direct preparation in the Museum of St. 
Bartholomew's Hospital. 
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by Mr. Green, one of the most successful lithotomists in England, 
and by many other eminent men. By all these authorities we are 
told that a large division of the prostate gland enhances the danger 
of the operation, by increasing the liability to infiltration of urine 
into the pelvis. A sufficiently large incision is made into the pros- 
tate gland, if it admit the passage of the forefinger through it into 
the bladder. But as this opening is insufficient for the passage of 
the stone, it must be dilated by the finger, and by the forceps. 
The gland is said to be extensible in its structure, and the opening 
through it certainly admits of considerable dilatation. Hence the 
evil of cutting knives and gorgets, which are uncertain in the extent 
of their incision. It is then a golden rule in lithotomy, to extend 
the incision very partially through the prostate gland, and to com- 
plete the opening by dilatation. 

As a preliminary measure, it is essentially necessary that the 
rectum be free from contents at the time of operating. This may 
be effected by a small dose of castor oil, given early on the morning 
of the operation ; and by enemata, if necessary, administered im- 
mediately before it. 

Operation. — Before the patient is brought into the operating- 
room, I conclude that some idea of the size and composition of the 
stone has been formed, by which we may in some measure regulate 
the extent of the first incision ; that the patient's stomach be free 
from solid food ; that the rectum has been cleared of its contents 
without purgation ; and that, if necessary, the perineum has been 
shaved. An efficient and suitable table and a good light obtained, 
the immediate preliminaries to the operation may be commenced, 
by the introduction of a catheter, through which about four ounces 
of water should be injected with a syringe, if it appear on inquiry 
that the bladder be empty. If two or three hours have elapsed 
since the patient has passed water, this proceeding may be dispensed 
with. The staff is introduced in the semi-recumbent position, and 
is employed as a sound to detect the stone. "When felt, and not 
until, the hands and feet of the patient are to be bound together by 
the garters, on the conditions previously given. The operator takes 
his seat in front ; adjusts the staff, the handle of which he inclines 
somewhat over to the patient's right groin, thereby directing the 
groove towards the side on which he operates. The knees are to be 
separated by two persons, one of whom should support the scrotum, 
if pendulous. Before commencing his first incision, the surgeon 
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presses his finger on to the perineum, to render himself quite clear 
as to the exact degree of projection of the staff, and its position with 
respect to the raphse, &c. 

The first incision should be commenced one inch and a quarter 
above the orifice of the anus, in the full-grown adult ; three-quarters 
of an inch in a child, either in the mesial line, or about one-eighth 
of an inch to its left side. At this point the knife is introduced, 
and pushed straight backwards at once into the groove of the staff. 
Having reached the groove, the incision is then carried obliquely 
downwards, slowly and deliberately, between the tuber ischii and 
anus, but nearer to the former, to the extent of about two inches in 
the adult, but proportioned to the probable size of the stone, dimin- 
ishing in depth as we recede from the mesial line. The lower part 
of this incision exposes the deep fat of the ischio-rectal fossa. The 
forefinger of the left hand is immediately introduced into the wound, 
at its upper angle, to feel for the groove. 

If the urethra be opened, the finger-nail should guide the knife 
at once into it. If the opening be not completed, the nail should 
be pressed firmly on the groove, and an incision made into it upon 
the nail. This incision is effected more readily by turning the edge 
of the knife upwards, and cutting into the groove from below. 
When the groove is distinctly bared to the extent of some three or 
four lines in length, the point of the knife is to be placed in it, the 
contact of the two metallic surfaces is too palpable to render it ne- 
cessary for the operator to raise his head, with a view to compare 
sensations with the assistant holding the staff. The knife should 
then by the gradual movements of the fingers, be advanced from the 
hand, at least three inches in length ; care being taken that, during 
this change of the relations of the two, the point does not slip from 
the groove. If everything has hitherto gone on smoothly, and the 
surgeon has entire confidence in his assistant, he may pass the knife 
onwards at once into the bladder. I, with some others, find it pre- 
ferable at this stage to take the handle of the staff in the left hand, 
while making this important division. We may thus avail our- 
selves of the natural harmony of action, always existing between 
the two hands of the same person. In passing the knife onwards 
along the groove, it is to be directed forwards, with the handle 
slightly depressed, and may be held either in the first position, viz., 
that of a pencil, or may be grasped by the fingers while resting on 
the palm. The point should be urged on till it reach the end of 
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the groove of the staff in the bladder. Throughout this incision the 
back of the blade should exercise some pressure against the groove, 
which will render the escape of the knife from it more difficult. 
The forefinger, in constant requisition, quickly follows the knife, 
through the opening made into the bladder, which is succeeded by 
a gush of urine. If the opening in the bladder be sufficient to admit 
the forefinger with ease, the forceps may be introduced. 

If the opening be small, and yet not too small to require enlarge- 
ment by the knife, the staff should remain, and the finger be em- 
Fig. 76. 




ployed for a few seconds in dilating the opening through the pros- 
tate. The forceps may then be introduced, warmed and oiled, 
along the staff, but guided by the left index finger. When the 
forceps have entered the bladder, the staff may be withdrawn by the 
assistant. The forceps, on entering the bladder, are not to be 
opened, but should be employed as a sound, and moved gently about 
to find the stone, and having come into contact with it, then the 
blades may be expanded upon it, and the stone seized. In the en- 
deavor to extract it, some force and some tact are required. It is 
very natural for a young operator, in the triumph of a moment, 
which shall complete a hitherto well-executed operation, and who is 
conscious that his seconds, perhaps his minutes are numbered, by 
some friendly bystander, indulging in the vicious practice of count- 
ing the time by his stop-watch, or himself betraying the yet more 
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culpable folly of admitting its influence on his actions, to draw his 
operation to a close, by the injudicious employment of unwarrant- 
able force. 

This force, whatever its degree, should be exerted in such a direc- 
tion as to avoid the chief obstacle, namely, the bone. For this pur- 
pose the line of traction should be made obliquely downwards upon 
the rectum, inclining the stone towards the more dilated opening, 
formed by the expanded rami of the ischia. By drawing straight 
outwards, the progress of the stone is arrested by the contracted 
opening formed by the bones converging towards the arch of the 
pubes. 

This should be avoided. If a considerable and persistent effort 
be made without success, the forceps should be turned to find, if 
possible, a more suitable axis for its passage. The effort should be 
slowly and steadily made, in the assurance that the wedge-shaped 
surface presented by the forceps will eventually succeed. Not that 
I would counsel the continued application of force ; if the opening 
be too small, if some minutes have elapsed, it is better to dilate the 
wound to the extent of some two or three lines. If this dilatation 
be rendered necessary by the smallness of the opening, the incision 
should be made in the direction of the former line of division; if in 
consequence of the unusual size of the stone, far better to divide the 
opposite lobe of the prostate, through which a large addition may be 
made to the size of the opening, without the risk of evil resulting 
from the division of the gland close upon its lateral surface. 

When the stone is removed, it should be examined, with a view to 
determine whether it be entire or otherwise. If fragments be left 
behind, either in the bladder or in the wound, too minute to be caught 
in the forceps, the bladder should be washed out by the syringe. 
The largest sized elastic bougie being introduced fairly within the 
cavity of the organ, an eight ounce syringe may be emptied once or 
twice, with force, into it. During this operation it will facilitate 
the escape of the loose fragments if the trunk of the person be raised 
as upright as possible. The garters should be removed at the earliest 
moment practicable. 

The quantity of blood lost in an operation for lithotomy varies a 
good deal in different subjects. It may be comparatively large or 
small. The chief flow of blood follows the first stage of the operation, 
and is produced from the venous system of the region. The only 
arteries worthy of mention which are liable to be divided, are the 
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artery of the bulb and the perineal, both of which conjointly could 
not produce the quantity lost. This bleeding is not in the least 
degree alarming, and may be permitted to flow for any moderate 
length of time. The arterial bleeding is from the artery of the bulb, 
and in rare cases, is very protracted, continuing for an hour or more 
to trickle from the wound. No attempt should be made by mecha- 
nical means to plug or otherwise stop it. 

The trunk of the pudendal artery is in no danger in the operation 
of lithotomy under the circumstances of its ordinary course. We 
may almost affirm that it is impossible to divide it. It could only 
be divided on the dead subject, by scooping the knife round with a 
long sweep, within the left ramus of the ischium, where it lies three- 
quarters of an inch from the margin of the bone. In rare cases, the 
artery pursues an irregular course, and without leaving the pelvis at 
the lesser ischiatic notch, it descends in a straight line along the 
side of the prostate, and, under such circumstance, is almost certain 
of division in the lateral operation of lithotomy, as has been evidenced 
in one unfortunate case, the fatal issue of which can have no influence 
in modifying the operation, so rare is the combination of irregular 
distribution of this vessel with lithotomy. In my own intercourse 
with the dissecting room, of thirty years, I have not witnessed more 
than half a dozen examples of it. 

Looking to the large size of the veins that occasionally present 
themselves in the neighborhood of the prostate gland, as observed 
on dissection, some considerable bleeding might be expected in this 
operation, from their partial division. I cannot say that I am 
familiar with the fact of their liability, however, to become varicose, 
to which condition their disposition to bleed has been occasionally 
referred. Should the bleeding continue injuriously, the patient may 
be brought to an open window, or remaining in bed, the pelvis, di- 
vested of clothing, should be raised on a pillow, and cold cloth occa- 
sionally applied over the perineum. The only treatment adopted 
for the wound is that of applying a handkerchief round the thighs, 
to prevent their being separated. 

On being returned to bed, the patient is usually placed on his 
back. Better, perhaps, to place him on the left side, to facilitate 
the gravitation of the urine, passing through the wound. At this 
time, unless the operation has been much prolonged, and the bleed- 
ing, from accidental circumstances, has been unusually great, he is 
not much exhausted, and if the incision through the prostate has 
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been of moderate length, the prognosis will be highly favorable. 
The chief treatment, and that is almost negative, consists in pre- 
venting the wound becoming clogged with coagula. If local pain, or 
any sense of distension follow, the wound should be examined, and 
either a large sized elastic catheter or the finger, well greased, should 
be carefully passed into the bladder. 

With respect to inflammation, whether of the bladder itself or of 
the peritoneum, I would venture to caution the young practitioner 
against too great apprehension of its probable occurrence, and also 
against the error of mistaking a sense of general uneasiness, or even 
of tenderness of the abdomen, consequent on many, perhaps on 
most, operations of lithotomy, for the signs of true inflammation ; 
and in the occurrence of positive inflammation, to rely rather on the 
influence of mercury, conjointly with moderate depletion, than on 
the repeated application of leeches to the abdomen, and general 
venesection. 

The only important modification of the operation which I shall 
allude to, is that in which it is complicated with enlarged prostate 
gland. The fact of this enlargement must have become known 
prior to the operation. It will be suspected on the introduction of 
the requisite instruments into the bladder, and confirmed by exami- 
nation by the rectum ; moreover, the patient will be advanced in 
years. The existence of the ordinary enlargement of the gland, 
even though great, does not admit of any substitute for the lateral 
operation, however positively it may increase the difficulty of its 
execution, unless, indeed, the organ is so unusually large in all direc- 
tions as to preclude the introduction of the staff" through the ure- 
thra, when we have no alternative but the high operation, or that 
performed above the pubes. 

In cases of ordinary enlargement, the staff should be curved up- 
wards, between the perineum and bladder, or for the last two or 
three inches. The knife employed should be somewhat larger than 
usual, and the division of the gland more extensively made ; still 
relying, however, rather on the finger, if sufficiently long, to reach 
the cavity of the bladder, and on the dilating influence of the for- 
ceps, to form an opening of sufficient size to admit the passage of 
the stone. But the staff should not be withdrawn from the bladder 
until this opening is effectually made. The operation requires time 
for its completion. It should be executed with unusual deliberation, 
under the influence of chloroform. The result of my observation 
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of such cases, whether under my own hand, or that of others, has 
been favorable to recovery. I have never known a case prove fatal 
from this cause, and I have witnessed more than one example, in 
which, after recovery, the symptoms of enlarged prostate have en- 
tirely subsided. 

With respect to the high operation for lithotomy, I have neither 
performed nor witnessed it, and I must refer the reader to other 
more competent authorities for information. 
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CHAPTER XIX. 

LATERAL CURVATURE. 

LATERAL CURVATURE OF THE SPINE. — NATURE OF THE DEFORMITY. — 
CAUSE, REMOTE AND IMMEDIATE. — PRINCIPLES OF TREATMENT. — POPU- 
LAR ERRORS. — AGENTS OF TREATMENT. — OPERATION OF TENOTOMY. 

Among other kinds of deformity, for the treatment of which the 
agency of operative surgery is occasionally employed, is that arising 
from lateral curvature of the spine. It is very true that these re- 
sources are not often very available to good, and that the operation 
for dividing the tendon of the erector spinee is comparatively rarely 
resorted to, and has been still less commonly adopted in this country ; 
but when we consider the frequency of this distressing affection, 
and the general want of success attendant on its treatment, conse- 
quent on its somewhat exclusive, and not very scientific character, 
although lateral curvature may hardly enter into the catalogue of 
those diseases which engage the particular attention of the operating 
surgeon, yet I cannot persuade myself to pass the subject by with- 
out the endeavor to enforce the importance of certain principles, 
the observance of which appear to me indispensable to the limited 
success that must ever attend them. 

It cannot be denied that a disease, or rather a distortion of this 
kind, which involves the morbid action of the immense number and 
variety of the muscles of the trunk, greater than any other known 
disease, demands a more than general amount of anatomical know- 
ledge for its treatment— a knowledge of the attachments and action 
of the muscles involved in the abnormal condition of the body; nor 
can it be denied that the class of practitioners, by whom the treat- 
ment of lateral curvature is greatly monopolized, do not in general 
possess that intimate knowledge of their actions, or of the means 
of developing their growth and their relative importance in the 
economy, which is so requisite for success. The treatment gene- 
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rally adopted in this country, as well as on the Continent, is, in my 
opinion, so perfectly erroneous in principle, that it is not surprising 
how little is gained by its adoption, and how universal is the feeling 
of dissatisfaction expressed by the parents and relatives of the af- 
fected persons. 

The cause of lateral curvature, if considered in its most remote 
relation to the effect, is the presence of some temporary imperfec- 
tion of one, or of inequality of power between the two lower ex- 
tremities, as the pillars of the trunk. So long as the weight of the 
body is transmitted to the ground by two pillars of equal strength, 
so long will the vertebral column occupy the central space between 
them ; but reduce the value of either as a pillar of support, and the 
weight remaining unchanged, the opposite limb performs the extra 
duty. But as the spine is rendered flexible for the purpose of fa- 
cilitating the transmission of the weight of the body to the perpen- 
dicular line over each leg in progression, so the continued disposition 
to form a perpendicular over one extremity, rather than occupy the 
centre between the two, is effected at the expense of the opposite 
limb ; and the spine, accustomed to assume this direction, gradually 
loses its symmetry, and becomes permanently drawn from the centre 
to that point over which its weight is most readily, and with the 
least effort, transmitted to the ground. The primary cause may 
present itself in the most apparently insignificant form. Any 
source of local pain, such as chilblain, a tight shoe, or a sprained 
ankle, is sufficient to effect all the injury that may ultimately follow 
in its train. 

We are, however, concerned with the effects, which unhappily 
advance by such insidious steps as to render distortion positive before 
it has created observation. The eye of the servant or attendant has 
become familiarized to the growing evil, and months may elapse 
before the suspicion of wrong is whispered in the family. The effects 
of curvature are manifested, not on the spine, but on the ribs, which 
being fixed at each extremity to the vertebral column and to the ster- 
num, are pushed outwards at their angles behind. The enlargement 
thus formed is the result of the second curve, not of the first. The 
first deviation from the vertical line of the spine occurs in the centre 
of the body, where nature has given the greatest degree of mobility 
to the column, viz., in the lumbar vertebrae. This first deviation 
requires a second, in order to bring back the head to the centre. It 
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is this second deviation in the dorsal region of the column that causes 
the general distortion. 

The projection backwards, though caused immediately by the dis- 
torted form of the ribs, is further increased by the necessary rela- 
tion of the scapula and shoulder placed upon them. On the opposite 
side the scapula lies with its anterior surface applied on the flat 
surface of the ribs. Whereas, on the affected side it lies on the 
projection formed by the eminence of the distorted ribs. It is 
thrown upwards, and the consequent elevation of that shoulder is 
inevitable. As the disease advances, the projection behind becomes 
greater, and in the same degree the ribs become flatter at the side 
of the chest, and this cavity gradually loses in front what it lias 
gained from the projection behind. By the concavity of the curve 
directed towards the opposite side, the ribs of that side approach 
unnaturally towards each other, the intercostal muscles become 
absorbed, and the ribs eventually overlap. From some cause or 
other, the dorsal curve is, in young women, almost invariably to the 
right side, with its concavity to the left. In boys it is frequently 
reversed. The capacity of the chest is materially altered. The act 
of respiration is performed very disproportionately on the two sides. 
While that of the projecting ribs permits the full expansion of the 
lung, particularly in the antero-posterior axis of the chest, although 
that lung is flattened at the side, the opposite and generally the left 
side of the thorax, is materially abridged of its natural dimensions. 
The lung is reduced in size, and heart is forced to the mesial line 
behind the sternum, or sometimes to the right side of that bone. In 
the aggregate, the capacity of the lungs is reduced in volume, and 
the general health betokens difficult and impaired respiration. Such 
patients will always adopt the side position in bed, lying on the 
weaker or contracted side of the body. If the two hands be applied 
on the side of the chest, in the act of inspiration of the patient, the 
difference of degree to which each lung enters into that function will 
be obvious. The influence of this condition on the muscular system 
of the body is equally worthy of remark. All the muscles of the 
upper extremity, on the side of the projection, are fully developed, 
while those on the opposite are in the same degree reduced in 
volume and in power. If the two arms be extended to a right 
angle, it will be observed that the one is held more firmly and longer 
than the other. If a dumb-bell be placed in each hand, the differ- 
ence becomes still more apparent. The lower extremities give equal 
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evidence of the inequality of their power. The large muscles of the 
spine, the especial office of which is to maintain its upright position, 
and which, consisting of the sacro-lumbales and longissimi dorsi, are 
called the levatores spinae, from their action, undergo also consider- 
able change from their natural form and bulk. The lowest part 
of these muscles, which corresponds with the lumbar vertebrae, are 
enlarged by excessive action on the left, or convex side of the lum- 
bar curve, and are in the same degree atrophied on the opposite. 
The same muscles in the dorsal region have their conditions re- 
versed, that of the right side being enlarged, that on the left reduced 
and almost absorbed. The trapezius muscle, where it occupies the 
back of the neck, is swollen into a thick cord-like mass, and is 
equally small on the corresponding one. The same remark applies 
to the serratus magnus and latissimus dorsi muscles. Such are the 
effects produced by the first deviation from the natural form of the 
spine. Young persons in this condition are incapacitated for occu- 
pation, and for most of the enjoyments of life. 

The first question that should be asked, is, Does such a case 
admit of cure? The answer is, Certainly not; and the first duty of 
the surgeon is to impress this fact on the minds of the responsible 
persons concerned, or at least to admonish them against the indulg- 
ence in a hope that cannot be fulfilled. All the benefit that art can 
furnish is improvement, and the degree of improvement depends, 
first, on the age of the person, whether in childhood, or girlhood, or 
yet of more advanced age ; secondly, the firmness or flexibility of the 
frame ; and, thirdly, on the moral aid afforded to the surgeon by the 
resolution and capacity for endurance exhibited by the patient. As 
a general rule, the latter quality is developed in proportion to the 
advanced age of the subject. When a girl reaches seventeen or 
eighteen years of age, and finds herself insulated from the society, 
and deprived the amusements and occupations, of her natural asso- 
ciates, the deprivation begets a vigor of resolution that will sustain 
any effort or suffering without complaint. For myself, I make it a 
rule of conduct to decline the charge of a case, without I possess the 
full confidence of my patient, and unless I observe a manifest dispo- 
sition to enter on the treatment with earnestness and resolution. 

With respect to age, the less advanced the better. Lateral cur- 
vature rarely exhibits itself under thirteen or fourteen years of age, 
and it is very seldom that parents have recourse to surgical aid for 
one or two years afterwards ; or, indeed, to state the case more truth- 
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fully, it is rarely that any approach to efficient treatment is resorted 
to till the expiration of some two, three, or four years, when the ad- 
vancing distortion attracts the notice of casual observers, and not 
till then are all the resources of surgical skill called into requisition. 
In the outset of the case, the mother exhibits the girl (for this 
malady prevails in females to the extent of nine out of ten cases) 
to the surgeon attending her family, who recommends friction and 
exercise. Occasionally the treatment involves rest in the horizontal 
position, and the application of a bandage, or some form of spinal 
support, with which the family remain contented. But some of the 
worst cases I have attended have been treated by friction alone, and 
occasional rest. If a girl be under fifteen or sixteen years of age, 
great benefit may be obtained by positive treatment, but the amount 
will lessen with the advance of every year beyond. With respect 
to the time required for such partial recovery as the case admits of, 
it must be calculated by years, not by months. It is impossible to 
effect any considerable improvement in the figure, much distorted by 
curvature, within a period of two years, or to confirm the benefit 
then obtained, without the loss of a third. I do not hesitate to 
say, that the promise of an earlier result could never be realized, 
whatever treatment be adopted, because growth is indispensable to 
recovery. The restoration of the projecting ribs and the spinal 
curve cannot be effected but by the agency of time, and no art can 
accelerate the speed of natural growth. 

The agents usually resorted to in lateral curvature are, as I have 
mentioned, friction, bandages, and rest. The indications to be ob- 
tained, are those of straightening a curved spine, forcing back the 
projecting ribs, and restoring equality of action to the muscular sys- 
tem of the two halves of the body, by developing the power of those 
muscles whose action has been long held in abeyance. Among the 
latter, the intercostals stand prominent, both in importance in the 
healthy economy, and in difficulty of access. 

Against these requisitions, let me point to the agency of friction, 
bandages, and rest ! A supposed advance in the treatment, which 
carries patients onward in the path of delusion, consists in the resort 
to gymnastic exercises, in climbing, hanging the weight of the body 
by the arms, using dumb-bells, &c. What is the efficacy of gym- 
nastic effort in reference to curvature of the spine and distortion of 
the ribs, the real gravamen of the disease ? Can exercise elongate 
the spine ? can suspension of the weight of the body by the latissimus 



LATERAL CURVATURE. 527 

dorsi and pectoralis major press into place the firm projecting ribs, 
or expand the chest in its transverse diameter ? If not, little has 
been accomplished. Exercise may, by developing the muscular sys- 
tem, mask, but it cannot even tend to cure the deformity, and the 
mask holds good only so long as the exercise is continued, and no 
longer. There can be no objection to, but on the contrary, the 
greatest benefit arising from exercise ; but it is ill-timed ; it should 
follow not precede other treatment, and to rely on exercise alone, is 
to abandon the case to permanent deformity. 

With a view to select the most efficient treatment, we must keep 
in view the requisite indications. We are required to straighten the 
spine, to regain the natural form of the ribs ; that is to say, we have 
to reduce the prominent feature of the deformity, viz., the projecting 
ribs on the one side, and to enlarge the capacity of the chest on the 
other, by effecting an equal change in their abnormal curve, and, 
finally, to strengthen the muscular system. 

The first consideration in the treatment consists in removing the 
cause of the entire evil, viz., the superincumbent weight. The 
patient must be confined to the horizontal position. The evil is not 
so great as it appears. The horizontal position is quite compatible 
with health, with education, and with the enjoyment of life. A 
narrow bedstead should be selected for the purpose, of about three 
feet in breadth, and moving on large wooden castors, by means of 
which it may be wheeled about in any direction, altering its relation 
to the room, both by day and night. The patient should lie on a 
well made wool matress. There is no objection to one of Earle's 
beds, which might be so constructed as to move on wheels in a gar- 
den, or at least out of doors. With respect to health, I have had 
abundant opportunity of observing, that if not improved, at least it 
is not impaired. I have never seen an example of injury to the 
health from the required confinement. Education, so far as relates 
to the acquisition of knowledge, may be advanced, and is advanced 
more positively, than by others who pursue the more general routine 
of occupation. As regards accomplishments, neither music, except 
in theory, drawing, nor dancing is admissible. Any form of 
needle-work is unobjectionable. 

How is the spine to be now elongated ? It will not grow straight 
from the impress of four years' curvature. It must, therefore, be 
drawn out, by the application of weights, which will operate by the 
reverse action to that of pressure downwards, under the influence 
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of which the disease has grown to maturity. Extension should be 
made from the two extremities of the spinal column ; that above, 
by a belt applied around the chin and occiput, attached to a cord 
passing over a pulley, let into the head-board of the bed, and sup- 
porting a weight of from ten to twenty pounds. That below is 
attached by a broad belt around the pelvis, and including the crista 
of each ilium. To the sides of this belt are two straps, that unite 
below, and to them may be attached a weight of from twenty to 
thirty pounds. This extension may be worn sixteen hours out of 
the twenty-four of each day and night. I can conceive of no more 
efficient mode of elongating a curved spine than this ; yet it is far 
from a powerful agent. It is employed, however, simply because we 
possess no other. 

How is the attempt to be made to restore the projecting ribs to 
their natural form and relations? Can we materially influence the 
form of a bone by increasing the power of its muscles ? Can we 
straighten a twisted bone, or curve a straight one? There is but 
one mode with which I am acquainted, and that is by pressure ; 
firm, hard, and continuous pressure. For this purpose a large pad, 
covered with soft leather, arched to fit the projecting curve, should 
be employed, and fixed by means of a screw, passing through an 
upright, fastened to the bedstead. This pressure will prove agree- 
able, rather than otherwise, by the support it affords. This first 
and most important seat of pressure requires, of course, counter- 
pressure on the opposite side of the body. There are two situations 
in which pressure may be made without pain or much inconvenience ; 
viz., on the hip and on the base of the neck immediately above the 
clavicle, both of which must be fitted with screws and pads corre- 
sponding with the opposite, but of smaller size. The first pad should 
be so made as to press, not in the transverse or horizontal direction, 
but in that obliquely forwards ; the two latter may press horizon- 
tally. This lateral pressure should be maintained as firmly as the 
patient can bear, for much of the success of the treatment depends 
on its efficiency and permanence. 

A third part of the treatment consists in enlarging the capacity 
of the diminished half of the thorax. We have no instruments for 
this purpose — no agents by which the ribs can be drawn outwards. 
Difficult enough is the task of forcing in the projecting ribs, but 
far greater is that of urging those that are depressed in the con- 
trary direction. Having no artificial means at our command, ^Ye 
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must draw on the resources of nature, and compel her aid. The 
diaphragm and intercostal muscles are the primary and only im- 
portant agents by which air is carried into the lungs in respiration. 
These powers are exercised -contemporaneously during health ; but 
in the cases under consideration, nearly the entire of the action 
is sustained by the diaphragm alone, consequent on the reduced 
and weakened condition of the intercostals. If we can arrest, or 
at least control, the action of the diaphragm, the intercostals must 
be roused to action, and we endeavor to effect this object by com- 
pression of the abdomen. The application of a thick and soft pad 
of lint or cotton wool, or a pad containing bran or horsehair, 
should be made by means of a bandage passing across the abdo- 
men ; and it may be drawn sufficiently tight to produce a somewhat 
labored respiration. By this means we control the action of the 
diaphragm, and throw the duty of inspiration on the intercostal 
muscles, which will gradually respond to the influence of this com- 
pulsory action, and acquire force ; and at the same time the com- 
pressed cavity of the chest will gradually expand. But this, though 
a work of months, will repay the effort, and, by perseverance, the 
chest will be moulded into a greater or less approach to its natural 
form, according to the tolerance of the patient, and the activity of 
the surgeon. 

This principle of treatment should be persisted in till observation 
of the back, to be occasionally made, obtain conclusive evidence of 
positive improvement. Nor, indeed, should it even then be desisted 
from, but rather modified as we approach, at the expiration of from 
eighteen months to two years, or possibly more, the period for en- 
tering on the second stage of the treatment. 

This treatment consists in bringing into action the muscles which 
were reduced in power at the commencement of the restraint. The 
condition alluded to involves the muscles of the back, and the large 
muscles connecting the arm with the trunk. Of the former we 
must bring into action the* levator spinse, and of the latter, the 
trapezius, serratus, latissimus dorsi, rhomboidei, levator scapulse, 
and the deltoid and biceps. 

For the purpose of exciting to action the first of these, the leva- 
tor spinse, the patient should be placed on her face, and desired to 
raise the head and trunk off the bed, and to support them in this 
attitude for a few seconds. This exercise should be repeated many 
times in each day. In the course of a few days, a ring of shot, of 
34 
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the weight of about four or six pounds, should be fitted on to the 
back of the head, for the purpose of increasing the effort of raising 
the head from the horizontal line, and should be applied continually 
during the exercise. At the expiration of a month, more or less, 
the same exercise should be performed on an inclined plane, with 
the head placed below the level of the body, in order to increase the 
range of actios, and the effort may be made of slightly increasing 
duration each day. By such means the two levatores spime muscles 
will increase in strength and magnitude, and will tend to give a 
more equal support to the spine than it has been long accustomed to 
from them. 

A certain amount of exercise of the serratus and rhomboidei is 
quite compatible with rest in the horizontal position, and may be 
effected by means of a pulley screwed into the ceiling of the room, 
through which should pass a line, attached to a weight of as many 
pounds as can be raised by an effort ; this weight may fall into a 
padded basket, to prevent noise. The rhomboid and serratus mus- 
cles are brought into action by retracting the arm, when carried 
forward to its fullest stretch ; but-the arm should not be bent for this 
purpose, or we employ another series of muscles, the biceps, &c. 
The duration of this effort, like the last, should be determined by 
the power of endurance. The longer and the more frequently it is 
continued the better; and in this example, as in the last, the weight 
should be increased with reviving power in the muscles. 

By such exercises all the muscles may be strengthened in their 
action, and none should be neglected. But it must be fully under- 
stood, that this important stage in the treatment should follow rest 
and pressure, and that it can have little, if any, influence on the 
form of the chest. The muscles of the lower extremity may also he 
brought into action in the horizontal position; but generally this is 
not necessary, for on resuming the upright position, and on throw- 
ing aside restraint, it is surprising how comparatively little power 
of locomotion is lost. Any and every kind of exercise may now be 
adopted. 

The treatment I have above recommended, refers, as I have said, 
to cases of curvature of the spine, in which distortion has advanced 
considerably. In less advanced cases, in which the defect of form 
is hardly perceptible through the dress, simpler measures may answer 
the purpose of preventing increase. Even in such examples, the 
removal of the superincumbent weight for a large portion of each 
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day is most desirable, by the patient's lying down : great care should 
be bestowed on position, and the weaker leg brought into more 
active occupation. A very useful agent of treatment, which I very 
frequently employ, consists in a weight applied on the head, in the 
form of a ring or coronet, containing shot, varying in weight from 
four to eight or ten pounds. The weight may be sewn in a tube of 
strong linen or ticking, and tied under the chin. So long as the 
weight is worn on the head, the facility of transmitting it to the 
ground without effort almost compels an upright position of the 
trunk, and it may be worn, whether during exercise or while sitting, 
for many hours during the day. It is this habit of carrying weights 
on the head that renders people accustomed to this practice so par- 
ticularly upright, which is rendered so manifest in market-women 
and soldiers. In fact, it is the only position of ease, for the moment 
the body is inclined from the perpendicular, the muscles are brought 
into action in order to support it. If the patient, divested of her 
clothes down to the loins, be placed in the sitting position on a 
stool, with the weight applied on the head, and desired to carry 
the head laterally and circularly in all directions, the influence of 
these movements on the spinal muscles will be readily observed, 
and this, indeed, forms as good an exercise as I can suggest, par- 
ticularly if the patient be required to bend the head somewhat for- 
wards. 

But, however active these exercises, it should be clearly under- 
stood, that they can have no influence on the ribs if protruded, or 
replace the elevated shoulder if dependent on this cause. Here we 
treat what may be strictly called curvature of the spine. In the 
more advanced cases we treat curvature of the ribs. 

The question of tenotomy is occasionally raised in the treatment 
of curvature of the spine, and there is no doubt that the operation 
may be resorted to with benefit in suitable cases. If the lumbar 
curve be very marked, indicated by a tight cord passing upwards, 
parallel to the lumbar vertebrae from the pelvis towards the angle of 
the last ribs, it may be divided with advantage. But in dividing 
the tendinous covering of this part of the levator spinas, no advan- 
tage can arise from dividing the muscle also. If the knife be intro- 
duced on the outer side of the muscle, and passed in to the spine, 
with its flat surface applied to the muscle, and its edge then turned 
downwards, the tendinous surface of the muscle may be divided, 
and nothing more. It will be immediately observed that the spine 
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may be brought out into a straight line in this region. Still it is an 
operation the benefit of which has been largely overrated, although 
I think I have often seen it useful, when applied to well selected 
cases. 

As regards the ultimate treatment of curvature in cases in which 
much yet remains to be done in the form of restoration, benefit may 
be derived from a support raised from a belt of strong leather encir- 
cling the pelvis, the pressure of which is regulated by a screw. 
This instrument is made by Ferguson, and when fitted to the person 
is scarcely observed through the clothes. Its influence is not, how- 
ever, entirely passive, for by its continued pressure it retains the 
spine in a position most favorable to ultimate improvement. 
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CHAPTER XX. 

TALIPES OR CLUB-FOOT AND OX SOME DEFORMITIES OF THE 
FEET AND HANDS. 

The treatment of this form of distortion constitutes one of the 
greatest triumphs of modern surgery. By its agency it may be rea- 
sonably asserted that already thousands of young persons have been 
qualified for active occupation in life, who would formerly have been 
consigned to perpetual lameness, and to the compulsory selection of 
pursuits of a more or less sedentary kind. In restoring such per- 
sons to activity, the surgeon restores them in no less positive a 
degree to health, and to some of the greatest enjoyments of life. 
The history and gradual progress of this interesting branch of sur- 
gical science are foreign to this work, and, therefore, I proceed to the 
consideration of the disease, its nature, causes, and treatment. 

Club-foot, or talipes, is the result of a morbid condition of one or 
more of the muscles moving the foot, whether in flexion, extension, 
abduction, or adduction. It owes its existence to any cause which 
may interfere with the sufficient supply of nervous influence, or 
arrest the current of nutrition to the muscles. This may be pro- 
duced by a local, or constitutional, or a general cause. An attack 
of fever in a young person may be followed by a loss of power of 
one or more muscles. The spine may be injured ; or the spinal 
centre of the nervous system, as in the process of dentition, may be 
the seat of irritation ; long confinement, repeated attacks of muscular 
rheumatism, local violence to muscles, each and all are sufficient to 
produce it. Any of these causes may occur in early life, and many 
in early childhood, to explain the loss of contractile power in any 
given muscle, or in any number of them ; and the loss of utility of 
one muscle infers that of its antagonist also, for these muscles of the 
extremities will not long retain their healthy action, without an- 
tagonism. 

Talipes is also a congenital disease ; that is to say, that children, 
by virtue of their position in utero, exhibit at the moment of birth a 
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contracted relation of the foot to the leg, varying in degree in dif- 
ferent subjects. In children of ordinary force of circulation or of 
nervous power, this slight distortion is rectified by every day's 
growth, and the foot gradually assumes the attitude required for 
supporting the weight of the body, while in others, wanting these 
powers, the distortion increases as the child advances in age, and 
when once the muscles succeed in drawing the foot to the side of the 
tibia, instead of directly against it, those of the side opposite to that 
to which it is drawn, acting to a disadvantage, lose their power of 
antagonism, and the disease becomes permanent. The evidence of 
imperfect nutrition, which now exists in the relation of an effect as 
well as a cause, is obtained from the wasted condition of the muscles, 
and from the low temperature of the limb. 

The proximate cause of talipes refers itself not only to the mus- 
cles, which being reduced by inaction, have become rigid and 
contracted, and in which the contractile fibre is greatly diminished 
in proportion to the tendinous material, which enters largely into the 
composition of all muscles, but also to the ligaments and to the bones 
themselves, both of which gradually bend under the influence of the 
unnatural conformation of parts. The ligaments are distorted, the 
plantar fascia contracted, and the bones reduced in size and thick- 
ness, the limb is shortened as the disease advances, and the tibia is 
attenuated in structure, in obedience to a universal law, which 
requires active employment of structure, as the sole condition of 
development and health. 

Talipes is divided into three forms. The most common is that 
in which the foot is drawn inwards, by the action of the tibialis 
anticus and posticus, and it is called talipes varus. This form is 
usually congenital, and owes its existence to the position of the 
child in utero, as has been stated by Mr. Tamplin. The second is 
talipes equinus, in which the foot is extended, the heel being raised 
by the gastrocnemius and soleus muscles. The third form is 
talipes valgus, in which the foot is turned outwards by the contrac- 
tion of the peronei attached to the outer side of the foot. 

Distortion of the foot, especially in those examples of the talipes 
varus which are congenital, may be rectified by the application of 
pressure applied in the opposite direction to that in which the foot 
has a tendency to turn, also slight cases of talipes occurring in 
children after fever or other forms of illness. Such examples may 
be treated by daily extension, by friction, and tonic medicine; but in 
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confirmed cases, nothing short of the division of the tendons will 
effect permanent good. Any tendon may be divided that presents 
an obstacle to the natural position of the foot, and for this useful 
operation we are indebted to Dr. Stromeyer and to M. Delpech. 

When the division of a tendon is made by the knife, a new ma- 
terial, that may be termed callus, is formed in the interstices of the 
section, which unites the opposite ends. This material is susceptible 
of elongation, to an extent commensurate with the loss of length 
sustained by the muscle, and probably more, if required. By this 
division of the tendon of any given muscle, we destroy the tension 
on its antagonist, and give it the opportunity to exert its power of 
contraction, and of recovering from its state of long inaction ; or, at 
least, we can influence the less organized structures, by placing the 
foot mechanically in the position most calculated to support the 
weight of the body. 

First. In order to effect the object without injury, the tendon or 
tendons to be divided should be exposed as little as possible. The 
operation is a subcutaneous one. Mr. Paget has confirmed the fact, 
previously known, that exposure of the tendon is often followed 
by inflammation and suppuration of the wound. Moreover, the 
tendon itself may separate by exfoliation. The division should 
be made without violence or displacement of the parts divided. 
Secondly. Immediately after division, the parts should be healed by 
the first intention, by being brought into contact with each other, 
and maintained at least during the entire period required for their 
union. Thirdly. Inasmuch as the elongation of the tendon can only 
be obtained by that of the new fibrous material intervening between 
the divided ends, so the extension of the tendon should be gradually 
and carefully made to the length requisite for recovery from the 
distortion, before the new material has become firm. Fourthly. 
When this degree of extension has been effected, the foot should be 
fixed in the position, and so retained until the new substance has 
acquired the requisite degree of consolidation. 

Dr. Little has remarked, that the left foot, in cases of double 
talipes, is generally more thoroughly affected than the right ; but 
this must be accidental. Of the three forms of the disease, that of 
varus is the most common, this being the form incidental to the 
period of birth, and that of valgus is the least so, this form occurring, 
though less frequently, at the same period. 
In order to ascertain the immediate cause of the deformity, the 



536 OPERATIVE SURGERY. 

foot should be forced into its natural position, or into some approach 
to it. By this process the tendons causing the obstacle will stand 
out prominently, or maybe felt in a state of great tension under the 
skin. In talipes varus, the tendons of the anterior and posterior 
tibial muscles will often require division ; in pure talipes equinus, 
the tendo-Achillis ; in talipes valgus, the peroneus longus brevis, 
and tertius. It is needless to describe the course and relation of 
these muscles to the ankle-joint, because, if they exist as the cause 
of distortion, their tendons will stand out prominently enough to 
point to their own course. If description be required to indicate 
their position to the surgeon, the cause must be looked for, and the 
remedy also, elsewhere. 

The knife employed for division of these tendons is necessarily 
small, and should be delicately made. The blade should be nearly 
straight, with the edge turned up at the point, towards the back, 
and the cutting edge should not extend beyond eight or ten lines in 
length; and, inasmuch as the blade is useless beyond the cutting 
edge, so it should stop at that point, and be connected to the handle 
by a round stalk of half an inch in length. These proportions will 
give length sufficient to deal with any tendon requiring division 
about the foot of a child. If the blade be too acute at the point, it 
will pass through the tendon without giving evidence of its course 
to the hand, should the knife be directed against, instead of under- 
neath it, and by having the blade short, the skin will be cut only in 
the act of introducing it. 

After the division of the tendon, the foot is bound up in a common 
roller, until two or three days after the wound is healed. At the 
expiration of four or five days, the foot is placed in Scarpa's shoe, 
made of thin flexible tin, by which the extension of the divided 
tendons is rendered permanent. 

The operation is very simple. The foot being well examined, we 
ascertain, by placing it in its natural position, the locality of the 
contracting agent. The foot is then held by an assistant in such a 
position as to render this cause as prominent as possible. The knife 
is then introduced underneath the tendon, with its flat surface to- 
wards it; and in withdrawing the knife the tendon is cut slowly 
asunder. If we have hit the cause aright, the tension on the foot 
will be immediately relaxed, and the sensation caused by this relax- 
ation is sufficient evidence of the completion of the division. In 
withdrawing the knife, its back should be pressed against the wound, 
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and a depression between the divided ends of the tendon will confirm 
our almost certainty of the division. 

In talipes varus we divide the tibialis posticus. It is better to 
introduce the knife about two fingers' breadth above the malleolus, 
in order to avoid the posterior tibial artery, which I have seen 
divided, and give rise to troublesome hemorrhage. In confirmed or 
advanced cases of this form of talipes, other tendons will require 
division, such as those of the tibialis anticus, gastrocnemius, and 
sometimes the plantar fascia ; but it is not necessary, nor even de- 
sirable, that all be divided at one time. 

Cases sometimes present themselves of a compound nature, formed 
by a combination of either of two kinds, such as the equino-varus, 
or equino-valgus. It is needless, in such or in any cases, to lay- 
down a rule as to the tendons to be divided. Any tendon may be 
divided, or, indeed all, consecutively, provided the foot continue de- 
formed after the division of one or more. The earlier the treat- 
ment be undertaken, the better. I believe Mr. Tamplin, of the 
Orthopedic Institution, has performed the operation of tenotomy on 
a child five weeks old; but I am inclined to think this age ob- 
jectionable, unless required from some specific cause. I prefer to 
select from two to three months, and before the period of dentition. 

Cases of talipes require a great deal of care and trouble in the 
after-treatment, of which the operation constitutes but a small frac- 
tion. The child should be visited every day, unless placed under 
the observant eye of an intelligent attendant. A period of from 
six to twelve or eighteen months is requisite for the cure of extreme 
cases of talipes, equinus and valgus, while for early cases of varus, 
from three to four months will generally suffice. 

On Cases of Paralysis of the Elevators of tJie Foot. 

In the cases of old paralysis of the elevators of the foot, which 
we so frequently meet with in advancing boy or manhood, much 
benefit may be obtained by judicious treatment. These cases are 
allied to talipes equinus. Here the foot is distorted, but in a slight 
degree, though its growth and that of the leg have been interrupted 
by want of action. The muscular agents of the body, and espe- 
cially of the extremities, are so balanced as to obtain perfect rest 
only by their conjoint presence. Muscles, in themselves antago- 
nistic, always wait on each other's actions. There would appear a 
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mutual consent in this, for the purpose of controlling the movements 
of the limb in all its variety. So long as the flexor muscle con- 
tinues inactive, the extensor is in a state of repose. But on the 
occurrence of the slightest degree of contraction in the flexor, this 
repose is disturbed by the exercise of the controlling or regulating 
power of the opposite muscle, which may be supposed to watch with 
a vigilant eye, lest a march be stolen upon it. In the cases I allude 
to, which may be taken as the type of many others, the tibialis anti- 
cus is the erring muscle, the failure of which may often be dated 
back to the early period of teething. The defective action of this 
muscle gives a peculiar gate in progression, which must be well 
known to all medical men, but who may not be so familiar with the 
nature of the disease itself. In the ordinary movement of the leg 
forwards in progression, the foot is raised by the tibialis anticus and 
peroneus tertius, as it is called. Without their aid the toes fall in 
the act of stepping, and are dragged along the ground, unless, by an 
effort at partial abduction of the leg, the limb is thrown outwards 
with a kind of jerk, into the segment of a circle ; and this is just 
the movement which we recognize in persons who have lost the power 
of these muscles. The consequence of this loss is, that the muscles 
of the tendo-Achillis, having no antagonism, gradually raise the 
heel, and fix the foot in permanent extension. The weight of the 
body is thus received on the ball of the great toe, the calf dimi- 
nishes, and the whole leg dwindles. 

This condition of the limb admits of great improvement by art. 
The difficulty lies in placing the foot flat on the ground, consequent 
on the tension of the tendo-Achillis. The first step to be taken is 
to bring the heel down by dividing the tendon. This division may 
be made anywhere within two inches of the os calcis ; but it is more 
contracted in breadth at the distance of about one inch above its 
insertion into the bone, and this is the place I usually select for the 
purpose. The tendon being divided, the foot regains its mobility on 
the tibia at the ankle-joint. A bandage may be applied, and the 
union of the tendon, elongated by its new material, completed in the 
manner above described. The second consideration relates to the 
requisite means of bringing the foot up, by supplying the loss of the 
tibialis anticus muscle. This is effected by a band of vulcanized 
India rubber, which is attached to the front of a firm and well-made 
boot, and carried up the leg to a strap applied around the upper part 
of the calf. Here the elastic substitute for the muscle is fixed. In 
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the act of walking, the point of the foot is efficiently raised by the 
band, when drawn to the required degree of tension, and the gait of 
the child is entirely altered. The band may be completely concealed 
from view by passing within a boot. The circular movement of the 
leg and the accompanying jerk, which are instinctively adopted for 
the purpose of raising the foot to the requisite height, are now no 
longer observed. In examining his person while walking, the head 
will be carried erect, and the movements be effected without writhing 
or contortion. The body continues upright, and the gait is easy and 
natural. In some cases the success is complete, and especially when 
the disease is confined to one leg ; but the benefit is not so easily con- 
ferred when both limbs are affected. This treatment is especially 
applicable in cases of paralysis confined to the anterior tibial of one 
side only. In all complications the difficulty is increased. Unless 
a child feel confidence in the support to be obtained from, and pos- 
sess entire command over the muscles of one limb, on which the 
weight of the body may be thrown, it is difficult to regulate the 
actions of the diseased limb with precision. Before proceeding to 
act, it is necessary that the condition of all the muscles be ascer- 
tained. In one case, having divided the tendo-Achillis and fixed 
the above simple apparatus, I observed that the child always leant 
forwards, and rested its hand on the outer part of the thigh of the 
affected side. A fuller inquiry proved to me that the rectus femoris 
was involved in the loss of power, and the success was limited. In 
another case, of a very interesting girl, the loss of power in the front 
of one tibia was opposed by that of the posterior muscles of exten- 
sion of the other leg. Here, also, some benefit was obtained, but 
the insecurity of the two limbs was too great to render the improve- 
ment perfect. When the disease is limited to one set of muscles 
only, much good may be done by the application of the above prin- 
ciple. In the case of paralysis of the muscles which move the leg 
forwards in progression, the addition of a well-adjusted elastic strap, 
extending upwards over the knee, and attached to a belt applied 
around the abdomen, will supply the place of these muscles of the 
thigh when paralyzed, and both increase and regulate the movements 
of the person in progression. 
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Loss of the Arched Form of the Foot. 

Among other forms of distortion to -which the foot is liable, is 
that in which its arched structure is lost, and the entire foot falls 
flatly on the ground. The consequence of this disposition of the 
bones is perceived in the entire gait of the person in the act of pro- 
gression, and in which the foot falls like a dead weight on the ground 
at every step. There are few regions in the human body more 
beautifully contrived for the duties which are consigned to it than 
the foot. In the act of stepping, the foot is advanced forwards till 
the heel touches the ground. The weight of the body is then 
thrown upon the centre, and, finally, at the moment of raising the 
foot, on the toes, while in a state of flexion. This alternation of 
surface corresponds with the form of the segment of a circle, on which 
the body may be said to revolve in the act of progression. So long as 

Fig. 77. 




the arch of the foot is retained, its presence gives elasticity to the 
gait. This arch may be compared to a bow, the cord of which is 
represented by the plantar fascia, the bow itself by the arch of 
bones. This fascia being rendered tense by the weight of the body, 
allows just sufficient play between the bones to take off the effect of 
the shock to the body when the foot is placed upon the ground. If 
the cord be relaxed, the foot falls, and the arch is lost. Such is the 
condition of persons the natural structure of whose feet has under- 
gone change, whether at the hands of nature or of art. 

The arched form of the foot is due not only to the plantar fascia, 
but most especially to the position of the astragalus, which is sup- 
ported by the calcaneo-scaphoid ligament, extending forwards to the 
navicular bone. If this ligament be elongated, the head of the as- 
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tragalus, which forms the summit of the arch, descends towards the 
ground, and hence flattening of the foot, by destruction of the arch. 
This form of the foot is occasionally observed in all classes, but 
more especially in the lower, where it is the result of a natural con- 
formation, but in young persons it owes its existence to the inter- 
ference of art. Among the greatest offenders against nature may 
be classed the teachers of the art and mystery of dancing, whose 
course of instruction teaches the necessity of directing the toes out- 
wards at an angle of at least one hundred and twenty, and the only 
reason why this angle is not carried up to that of one hundred and 
ninety, which completes the straight line, is the impossibility of 
effecting it without dislocation. This folly yet prevails. Natural 
form, which is identical with natural beauty, ease, and elegance of 
gait, each and all are sacrificed to a morbid taste as ridiculous as it 
is fatal to nature's own design. Nature designed the foot to be so 
far only everted from its fellow, that the toes might be kept free 
from collision in the act of walking ; but the dancing-master, more 
learned in his vocation, requires this angle to be largely increased, 
and the consequence is, that we observe in all students of this noble 
art, a distortion of the foot proportioned to their observance of the 
rules of art. In all persons devoted to the study and practice of 
elaborate dancing, whether for pleasure or profit, the foot is more 
or less flattened, and the astragalus projects more or less inwards. 
The remedy consists, first, in avoiding the cause, and, secondly, in 
habitually retaining the foot in a straight position on the tibia. 
When the foot in this straight position appears, as it often does, 
somewhat everted, a piece of thin cork should be introduced into 
the boot, or, what is better, the sole should be made about a quarter 
of an inch thicker on the inner than on the outer side of the foot ; 
and these measures will prevail, in the course of a few months, in 
reinstating the foot in nature's own position. Before resorting to 
the remedial agency of position, we should clearly understand that 
the deformity is a disease, and not a malformation. I was consulted 
about a little girl, whose feet were considerably deformed in the 
above manner. Finding no benefit to arise from treatment, I made 
an application to the mother to see the father's shoes, and this led 
to the desire to see the feet also, and in them lay the root of the 
evil. Treatment was useless. I saw the daughter of a gentleman, 
who had just returned from a finishing school. The same deformity 
had made some progress in both feet. Without making any other 
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inquiry, I said, " I congratulate you in having obtained the prize 
at school for dancing.'' She looked up in surprise, and inquired 
how I had obtained the knowledge of the fact. The main fact I 
knew from the form of the foot. The secondary fact I guessed at, 
and guessed rightly. The absence of the cause, viz., the resort to 
the natural and unrestrained position of the feet succeeded in six 
months in the entire removal of the evil. 

There are some curious facts, yet unexplained in pathology, con- 
nected with this subject. A young man of twenty years of age 
applied at St. Bartholomew's Hospital, who had become quite lame 
from the gradual falling of the astragalus of both feet. The disease 
had appeared within six weeks or two months of his attendance : he 
could give no account of the cause, and the pain of which he com- 
plained appeared rather an effect than an attendant symptom, on the 
change of structure. This alteration in the organization of the foot 
appears to resemble in its nature that of the knee-joint, which, 
without apparent cause, is forced inwards, rendering the subject of 
the disease what is called knock-kneed. One articulation or both 
may be affected. I have known it make its appearance in early 
manhood without any explicable cause, and increase until a limb has 
been rendered almost useless for the purpose of progression. One 
is naturally inclined to attribute the change of structure to relaxa- 
tion of the internal lateral ligament ; but such relaxation would by 
no means explain the mystery. I have heard it referred to absorp- 
tion of the external semilunar cartilage ; but the thickness of that 
structure is quite insufficient to explain the great degree of obliquity, 
nor can I understand the nature of the deformity in question, except 
by inferring disease of the bones themselves, of which I could obtain 
no local evidence. 

On Spurious Anchylosis. — While on the subject of joints, I may 
relate the result of the treatment I employed in a case of supposed 
anchylosis of the knee-joint. The disease occurred in a young woman 
of twenty -five years of age, who, having had rheumatic inflammation 
of the knee-joint, had visited many of the London Hospitals, during 
her three years of suffering, in the hope of obtaining relief from 
swelling, pain, and immobility that followed the attack. She wished 
me to remove the limb, which I declined. I employed local friction 
and a local vapor bath for some two months, or longer, without ad- 
vantage : the patella was fixed, as were the chief bones of the 



SPURIOUS ANCHYLOSIS — CONTRACTED FINGERS. 543 

articulation. The knee was bent to about a right angle and a half, 
or an angle of 135°. Under the influence of chloroform, without 
■which I conceive such an attempt would have been inadmissible, I 
leant my entire weight on the joint, and the adhesions, which were 
entirely fibrous, gave way audibly, and the limb was placed straight. 
This patient, though still under treatment, has every prospect of a 
useful limb, even though the joint remain permanently inflexible. 

This expedient has been recently adopted by Mr. Stanley with 
great success, in many cases of spurious anchylosis of the elbow and 
other joints, in several of which he has succeeded in partially re- 
storing the limbs to their former utility. There is no doubt that 
many such cases would formerly have been consigned to amputation. 

Cases of contracted Fingers. 

This disease is often of serious inconvenience to the subject of it. 
Chronic inflammation attacks the fibrous tissue of the theca, and 
extends to the skin and palmar fascia, the eifect of which on the 
finger is to produce a permanent contraction, with hardness along 
the line of the tendon, and more than one finger may be involved in 
the contraction ; but the disease mostly commences in the little and 
extends to the ring finger, and both hands may be similarly affected. 
The division of the fibrous structure is followed by reunion of the 
parts, and no benefit is obtained by the experiment. The attempt 
at recovery of the finger should be set about very systematically, or 
success will not attend it, and the entire hand may be crippled for 
fife. The hard skin and the fascia underneath it must be dissected 
out, and if the tendons be involved, they should be divided ; but 
probably the division of one will be sufficient ; the finger may 
then be straightened, and fixed upon a splint, until the healing 
process is completed, and for some time afterwards. It is very de- 
sirable not to denude the exposed tendons of their cellular invest- 
ment, or they will be liable to adhere to the skin in the process of 
cicatrization. 

Web-fingers. — The fingers are occasionally connected to each 
other by integument passing between them, and preventing their use 
singly. If the web be simply divided, the disease returns almost 
inevitably, whatever care be taken to prevent it. Mr. Liston sug- 
gested an excellent mode of curing this disease. He introduced a 
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ring into the web at the root of the fingers, and allowed the opening 
to cicatrize in the manner of the ear-ring, and he then divided the 
web, and rolled the fingers separately. I have never had the 
opportunity of adopting this treatment, but I have no doubt of its 
success. 
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CHAPTER XXI. 

ON THE OPERATION FOR PUNCTURE OF THE INTESTINE IN CON- 
STIPATION, AND FOR IMPERFORATE ANUS IN INFANTS. 

Cases of constipation that resist the influence of ordinary treat- 
ment by means of purgatives, enemata, &c, are often dependent on 
mechanical obstruction in some part of the alimentary tube. 

Such obstruction may be dependent on various causes. First, on 
strangulated hernia; secondly, on intussusception of the intestine; 
thirdly, on the occurrence of an abnormal twist of the bowel ; 
fourthly, on the formation of a bridle of lymph, the pressure of 
which may insulate the contents of a portion of intestine ; fifthly, 
on the external pressure of malignant tumors ; and, sixthly, on 
stricture. Of such causes, the first and two last involve disease of 
both the large and small intestine ; the three remaining are limited 
to the small intestine only. When the disease is seated in the 
small intestine, whether jejunum or ilium, the symptoms are more 
acute and more rapid in their consummation, consequent on their 
higher degree of vitality, than that of the large intestine. 

Of the causes above alluded to, hernia and stricture are by far 
the most general, and on such a case presenting itself for treat- 
ment, no sooner does the suspicion of its nature occur to the mind 
of the medical attendant, than it becomes his duty to examine the 
regions in which hernia, whether inguinal, femoral, or umbilical, 
ordinarily occurs. If the examination, when fully made, prove in- 
efficient, the inquiry should be continued in reference to other 
causes ; and of these stricture is by far the most frequent. 

The evidence pointing to such form of obstruction is generally 
obtained — first, from the absence of primary inflammation of either 
the intestine or the peritoneum, of which constipation is a symptom; 
secondly, from the gradual approach of the constipation, which may 
have existed in a greater or less degree for many months ; thirdly, 
from the absence of considerable pain on pressure ; and, fourthly, 
from the consciousness on the part of the patient of her inability 
35 
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to act on the lower part of the rectum by the agency of the abdo- 
minal muscles. I have employed the feminine pronoun, because it 
has happened to me to have observed and attended such cases with 
far more frequency in the female than in the male sex. As the 
symptoms advance, the stomach rejects food ; the intestines b< 
distended with flatus, and the bowels writhe in a painful but un- 
successful effort to force the passage. These efforts become less 
frequent and less powerful, till the patient dies exhausted. 

Such is the general history of cases of mechanical obstruction to 
the alimentary canal from stricture, proving fatal to life. 

Stricture of the bowel is more frequently seated in the large than 
in the small intestine, and occupies the sigmoid flexure of the colon 
more commonly than any other part of the canal. The presence 
of the disease may be occasionally felt by pressure on the parietes 
over the left iliac region. But evidence of its nature must be ob- 
tained from every productive source. If the patient be advancing 
in life ; if constipation has been, perhaps for months, an attendant 
evil, and the obstruction gradual, yielding only to the daily influ- 
ence of powerful aperients, or to enemata; if there exists no evi- 
dence of recent inflammation, no local pain, we may generally infer 
correctly that the large intestine is the seat of stricture within the 
gut, or of pressure without, of scirrhous character. This is not the 
product of recent disease, of contraction of the canal, from common 
thickening, the result of inflammation, but from deposition of can- 
cerous matter in the submucous tissue of the intestine, involving the 
entire structure of the bowel ; and it is often in such a case that 
the opinion of the surgeon may be required to determine on the 
feasibility of opening the intestine above the stricture, and to form 
an artificial anus. 

The desire to preserve a human life is, undoubtedly, a very power- 
ful motive in favor of an operation, and if life could be preserved by 
such means, it is the duty of the surgeon to undertake it at any 
cost to himself; but we must distinguish between the consequences 
of an operation that will prolong, and an operation that will pre- 
serve life ; in other words, that will effect an absolute recovery. The 
intestine cannot be punctured without some danger to the life of the 
patient, from the consequences of the operation itself. The mere 
act of puncturing the bowel entails, perhaps, no positive danger ; 
but it must be recollected, that before resorting to this anceps reme- 
dhtm, the patient is necessarily reduced in strength, by the long 
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subversion of the abdominal functions, by the loss of food, and by 
the agency of remedies employed during many days for the purpose 
of forcing a passage, both cathartic and counter-irritant. If the 
operation of puncture be proposed with a view to preserve life, it 
must be recollected, that in opening the intestine, we leave behind a 
malignant disease, that will increase, and probably ere long destroy 
the life that has been temporarily extended. To leave behind such 
a disease on the back of a large and serious operation, is not very 
consistent with scientific surgery, and certainly cannot be recom- 
mended, especially when we consider the discouragement given to 
the cause of operative surgery, by the occurrence of a fatal result, 
and the loss of confidence entailed on those who are shaken in reso- 
lution from submitting to an operation, which may present a far 
better prospect^of success. If the puncture be proposed with a view 
to take the chance of prolonging life for an uncertain term, which, 
under circumstances, may be of especial value ; if the case be clearly 
and honestly stated to the patient or the friends, as one likely, in all 
human probability, to become fatal within a given time, say one or 
two weeks or a month or two months, for the duration is quite un- 
certain, then, and then alone, a puncture is warrantable. 

It is important that the surgeon satisfy himself of the nature 
of the disease, if practicable; but this knowledge can only be 
obtained with any approach to certainty when the disease is situ- 
ated within reach of either the eye or the hand. A great effort 
should be made to effect this object; and when seated in the lower 
part of the colon, in the sigmoid flexure, or in the rectum, it may be 
either exposed to view, or the finger may be brought into contact 
with it. For this purpose the sphincter must be dilated to its fullest 
extent, and the hand passed into the rectum. If this object, so im- 
portant, require it, the sphincter may be divided backwards to the 
coccyx, without pain or hemorrhage. If dependent on scirrhous 
contraction of the colon or rectum, a cone-like projection of the 
membrane will be immediately felt, pointing downwards, with a 
depression in the centre. If the disease assume this character, we 
may at once abandon the hope of benefit from an operation under- 
taken for any other purpose than that which contemplates a possible 
and temporary extension of the term of life. 

Such an attempt may become warrantable for various purposes, 
such as the distant absence of a relative or friend, in an inter- 
view with whom something more than affectionate interest is in- 
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volved ; for how much of the future happiness of a surviving indi- 
vidual may not depend upon the confidential communication made 
on a bed of death ? or again, the distribution of property may be 
involved to a large extent, which may be diverted from its legitimate 
channel, or may be acquired, should the patient survive to a future 
day, beyond which an operation might in all reasonable probability 
carry him. If life, under such circumstances, is desired by the 
patient and his surrounding family or friends, I do not think a sur- 
geon should hesitate in refusing the benefit of his co-operation, 
whether the motive be founded on moral feeling and affection, as in 
the case of absent relatives, or on the question of property. With 
respect to the operation itself, the first question relates to the locality, 
and here it would appear desirable that that region should be selected 
in Avhich the intestine is most readily punctured. Q^her considera- 
tions, however, occur to interrupt a hasty decision on this head. 
The intestine may be exposed in the left lumbar region, as in the 
operation for tying the common iliac artery ; and looking to the future 
comfort of the patient, and the nature and office of the opening about 
to be made, this region has advantages possessed by no other attain- 
able one. But it must be recollected that the colon in this situation 
lies at a distance from the surface, a distance of some two inches at 
least, and that a puncture into it could not be made in safety without 
careful and prolonged dissection, and that a tube so introduced must 
be necessarily retained along a deep and suppurating wound, whereas 
an opening in front is made through thin parietes and into a distended 
bowel, the outlines of which are apparent to the eye. I think we 
ought to lay aside all consideration of future comfort for the sake of 
the important question of temporary safety. If the disease be un- 
certain in its nature, and present a reasonable prospect of ultimate 
recovery, that situation should be preferred which offers less objec- 
tion on the ground of comfort and cleanliness ; but in the example 
above given, every other consideration should be sacrificed to safety, 
and I conceive that there can be no doubt raised as to which locality 
the preference should be given. It is true that the front surface 
of the body is more highly organized, and that operations on the 
back are less serious in their consequences ; but this is not a question 
involving parietes without, but organs within; and if the intestine 
has to be opened with a view to form an artificial anus, I conceive 
that the lower the puncture be made the better, not merely with 
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regard to the length of the remaining tube, but with that of the 
vitality of the intestine itself. 

As regards the mode of puncture, if made through the anterior 
wall, that point should be selected which indicates the greatest de- 
gree of prominence of the bowel, which in such cases is always 
both dilated and thickened by its long expulsive effort. The ear 
and the stethoscope should be brought into requisition, and the 
outline of the bowel well ascertained by percussion. The integu- 
ments may be divided to the length of an inch or more, and the 
abdominal muscles cut asunder to the extent of the outer wound. 
A large curved chain trocar in a canula, with the point directed 
upwards along the tube, should be introduced quickly into the 
bowel, and the canula retained during the escape of the con- 
tents, and, indeed, so long as local disturbance does not ensue. 
The canula should be of such length as to prevent its escape from 
the bowel, as the contents flow off, and the gut contracts in di- 
ameter. 

In the operation on the intestine in the lumbar region, the ex- 
ternal incision should be made from the point of the last rib down- 
wards, to, and along the crista ilii, the muscles should be divided 
to a less extent, and the bowel punctured w r ith a long straight trocar, 
the canula of which should be retained on the same terms as in the 
operation in front. The necessarily greater extent, both on the 
surface and in depth, of this operation, is the chief element among 
the objections to its performance. 

ON IMPERFORATE ANUS. 

Associated somewhat, at least in principle, with the above sub- 
ject, is that of obstruction to the alimentary tube in newly-born 
children, caused by imperforation of the anus, examples of which 
are not infrequent in extensive obstetric practice. The want of con- 
tinuity of the canal is usually unobserved for a day or more after 
the birth of the child, when the absence of discharge of the meco- 
nium attracts the attention of the nurse, and the defect is observed. 
Under some circumstances, however, the absence of the anal orifice 
may be detected at birth ; viz., when the natural discoloration of 
that surface is wanting. Under all other circumstances, the defect 
is unknow T n, and of course unsuspected, until the repeated but futile 
efforts of the child to force the contents of the intestine expose the 
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abnormal condition of the canal. Imperforate anus, as it is termed, 
presents itself in three degrees of defective organization. In the 
first we find a simple closure of the external orifice, by a band or 
membrane passing across and occluding it. In the second, the tube 
of the intestine appears closed to the extent of the sphincter muscle. 
When I say closed, I mean that the gut is wanting as regards the 
mucous coat, and the muscular coat has a doubtful connection with 
the sphincter muscle. In both of the above examples, the external 
sign of the orifice, so far as relates to its form and color, is present; 
and without a closer than ordinary inspection, the condition of the 
part would pass unnoticed either by the nurse or by the surgeon. 
In the third example, we find not imperforation, but deficiency, the 
entire absence of the intestine, from half an inch to two inches in 
length. Under these circumstances, the external signs of an orifice, 
and even the sphincter muscle, may be totally wanting. Indeed, it 
is often combined with imperfect development of the corpus spongi- 
osum. In considering the duty of the surgeon, we cannot hesitate 
in our attempt to establish an orifice by operation ; and convinced 
that the death of the child is the certain issue of failure, we must 
leave no effort untried that prudence dictates, to effect it. The 
child should be laid on a pillow placed on a table, and brought to 
the light ; the whole abdomen should be bared, and the perineum 
and anal region carefully examined. If the brown external mark of 
the anus be well defined, we have reason to hope that the defect 
may not be great, and vice versd. The point of the finger should be 
placed on this surface, and the other hand laid on the abdomen, for 
the purpose of compression of that cavity. 

The application of the hand will often excite the abdominal mus- 
cles to contract, and if not, its pressure will tend to force the con- 
tents of the intestine down into the rectum. If the tube of the in- 
testine be continuous up to the orifice, or even to the sphincter, the 
impulse will be perceived by the finger below. Whether it is or not, 
an opening should be made. If it be perceived, and it become obvi- 
ous that a simple band or thick membrane forms the only obstruc- 
tion, it should be divided with a small scalpel. If it be not felt by 
the finger, the external parts should be draAvn tightly by an assistant, 
and the orifice divided to the depth of the sphincter, or about one- 
third of an inch, taking the greatest care to follow the exact line 
that the intestine usually occupies. The finger should then be 
oiled and passed into the opening thus made, and the hand pressed 
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on the abdomen, as before. A trocar is now to be employed, in size 
about intermediate between those employed for ascites and hydrocele, 
and the canula being pressed on to the bottom of the wound, the tro- 
car is to be carried beyond it, the depth of the puncture being regu- 
lated with great nicety by the thumb-nail pressed on the shaft of the 
instrument, first to the extent of half an inch, then to an inch, and 
even to an inch and a half. Should a puncture of this depth fail to 
obtain meconium, the case may be deemed hopeless, so far as regards 
the prospect of establishing the continuity of the tube. To proceed 
further in such a case would rather depend on the value attached to 
the life of the child by the parents, and the surgeon may, without 
being chargeable with indifference or neglect of duty, decline fur- 
ther interference, because the issue of the case is not determined, 
nor life necessarily preserved by a successful puncture under these 
circumstances. The difficulty is yet before us, that of retaining the 
orifice made by the trocar. If the value of the life of the child be 
specifically great, arising from its future relation to property, &c, 
another effort may yet be made, and the trocar again resorted to, 
and introduced in more than one direction. Should this effort fail, 
nothing remains but to open the colon through the abdominal parie- 
tes, and I can hardly conceive the circumstances which would justify 
such a proceeding. Should meconium follow a successful puncture 
by the trocar, through the sphincter, a large urethra bougie should 
follow its evacuation, and especially so if the canula employed be 
small. The retention of the bougie, or a silver spring, which is 
preferable, will demand all the ingenuity of the operator, arising 
from the great difficulty of retaining the orifice and the tube beyond 
it patent. I have succeeded in obtaining meconium after a puncture 
of more than an inch in depth, on two occasions, but both children 
died from this cause. In neither case was I responsible for the more 
difficult portion of the task, viz., the after-treatment. When the 
intestine is imperforate to the extent of a third or half an inch, 
ultimate recovery may be hoped for as probable ; beyond this extent 
it is very questionable. 
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CHAPTER XXII. 
REMOVAL OF CICATRICES, AND AUTOPLASTIC OPERATION'S. 

The principle of the operation invented or practised by Taliaco- 
tius, -when resorted to with judgment by the operating surgeon, con- 
stitutes a very valuable resource against deformity of various kinds. 
The notorious indisposition on the part of nature to the reformation 
of structures identical with those which have been removed by 
disease or accident, under which law the skin appears as a pre-emi- 
nent example, renders the operation of Taliacotius the occasional 
agent of benefit, by which many persons are rendered capable of 
being restored to society, and of being relieved from very severe 
forms of wound, if not of physical suffering. This principle consists 
in transferring healthy integument to fill a space in which it has 
been lost ; and although the principle is scarcely maintained in the 
examples in question, yet the term is equally applied to the junction 
of fissures occurring in the mesial line of the body, whether the 
result of accident, of disease, or of congenital deformity. On the 
Taliacotian principle, more strictly applied, wc perform the rhino- 
plastic operation, that of the formation of a new lip or new eyelid, 
and also that which attempts the restoration of the external outline 
of the body, by the substitution of new skin after the destructive 
action of burns. Under the same title, somewhat incorrectly applied, 
we perform the operation for staphyloraphy, or hare-lip, and that 
for union of the lacerated perineum in women. Of these operations I 
have already described several under their respective titles, and I 
proceed to speak of its application to cases of injury from burns. 

It will readily be granted, that no disease, or no description of 
deformity, to which either youth or age is subject, can be more dis- 
tressing, and I may say more revolting, than the occasional destruc- 
tion of the human lineaments by. fire. Occurring in early childhood, 
these unfortunate sufferers, after the sacrifice of one or two years 
to what is termed their recovery, present themselves at our public 
hospitals with the total loss of the anterior integument of the neck 
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and lower portion of the face. The chin is adherent to the ster- 
num ; the chest and face are seamed with old scars ; the lower 
lip is drawn downwards into permanent eversion, giving the appear- 
ance of continued protrusion of the tongue. Two or more bridles, 
of from one to two inches in depth, run down from the face to the 
front of the. chest. The growth of the lower jaw and its appurte- 
nances is arrested, the lower teeth project ; the lower eyelids expose 
the hollow of their concavities ; the mouth itself is concealed from 
view by the lateral bridles of skin, which are rendered still more 
prominent, whenever the attempt is made to raise the head by the 
action of the muscles at the back of the neck, and saliva unceas- 
ingly flows from the mouth. The entire face participates in the 
distortion. 

What advantages does surgery present towards the removal of 
such frightful deformity ? I regret to say, little enough, although 
the distress of parents will subject these unfortunate children to any 
form of experiment that has a reasonable prospect of mitigating the 
evil ; and the child itself, as it advances in life, will manifest no less 
anxiety to devote itself to the trial. And mitigation is feasible, if 
too much be not attempted by the surgeon. 

Before the operation, an instrument should be made to fit on to 
the neck, for the purpose of raising the chin, which it must support 
at the symphysis only, because all the base of the jaw is the seat of 
operation, except at the centre. I have repeatedly undertaken this 
and similar operations, adopting this principle for my guide, that 
the contraction consequent on wounds is less in proportion as the 
time consumed in the healing process is short ; and the application 
of this principle will be found of value in the treatment of many 
cases of less deformity than the case I have above sketched, but in 
these examples the Taliacotian operation is not resorted to. The 
practice consists, not in the division of a bridle, or any tense fold or 
layer of skin, by one incision, but in effecting the object of relaxa- 
tion by several lesser incisions. The spots to be selected must be 
determined by the tension. I have made on the neck, and also 
at the bend of the elbow, as many as eight minute incisions with 
advantage. The incision should not be confined to the skin alone, 
but should extend into the cellular tissue beneath it. The parts 
should be elongated from the hour of the operation, and retained 
most sedulously in position during the whole period of treatment, 
and when occurring in the neck, for many weeks afterwards. Of 
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hemorrhage, there is none, because all the cutaneous vessels nre 
nearly obliterated. To such a patient, after the operation, I should 
give bark in as large doses as possible, with a view to force on by 
such artificial means the healing process. 

In the severe forms of injury, such as I have described, the partial 
success usually awarded to our best efforts greatly depends on the 
healthy condition of the subject, and on the natural activity of the 
healing process. But that the mischief increases by time, it is very 
desirable that a period of years should elapse for the entire restora- 
tion of the health of the child. There is no difficulty in obtaining 
sound skin to supply the deficiency, and to fill the space caused by 
the division of the bridles, but the real difficulty consists in effecting 
its junction with the diseased parts, and in retaining its vitality, for 
the base of the wound so made is not to be deemed healthy, but on 
the contrary, is greatly indisposed to co-operate with the skin laid 
down, and to accept of its union. It would appear that the vital 
force of this structure is too much exhausted, in the struggle against 
the necessary agents of extension, to participate in the healthy ac- 
tions requisite for adhesion to the structure brought into apposition 
with it ; and when we consider the adventitious nature of this tissue, 
and the probable condition of its vessels, the failure of these opera- 
tions is not surprising ; but this failure is by no means necessary or 
universal. Much good may be effected by the judicious application 
of the resources of surgery, provided they be not overstrained. Too 
much should not be attempted at one time. Allowance being made 
for the necessary loss of substance during the future process of cica- 
trization, whatever is attempted should be effected entirely. The 
division of the skin is not sufficient, the cellular bands underneath 
the skin should be thoroughly relaxed also. This may be effected 
by the force of laceration. In several cases of this operation at the 
bend of the elbow, I have divided the skin, and then straightened 
the joint by main force (under chloroform). By this means the 
vessels will take care of themselves, if I may so express the princi- 
ple on which this stage of the operation is effected ; the cellular 
threads will alone yield to the extending force. 

When the surface on the neck is thoroughly bared, by the head 
being forced backwards with a moderate effort, and the surface dis- 
sected to a depth at which bleeding is free, and derived une'juivo- 
cally from minute vessels, not from the division of a single vessel of 
size, then the tissue is in a condition to " accept of the union" of 
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sound integument brought on to it, but not before. I have above 
remarked, that the failure of the endeavor to restore such cases is 
often caused by our attempting too much. I have never seen a case 
in which the restoration of skin fitting the entire neck has succeeded ; 
but I have repeatedly known, and have myself been the agent of 
benefit from partial restoration of skin, leaving much yet to cicatrize 
by granulation. For this purpose the integument may be taken 
from the shoulder or back of the neck, and both sides must be at- 
tempted at once, or the requisite extension of one side will be un- 
suitable to the other. The retraction of the elastic skin, unhappily, 
always enhances the difficulty of the operation, by reducing the size 
of the flap and enlarging the wound from which it has been removed, 
so that it becomes necessary to raise so much integument as will 
leave a wound of frightful dimensions behind it. It is highly im- 
portant to relieve the mouth and the jaw ; but no mere section will 
suffice, except on the principle I have described, of making the sec- 
tions very small and very numerous, and this will only apply to a 
flat surface, and not to elevated bridles. The completion of such 
operations is not the work of weeks or months, but really of years. 

AUTOPLASTIC OPERATIONS. 

This term is applied to operations which have for their object the 
bringing into contact, and uniting by adhesion, surfaces and parts, 
that being naturally in relation to each other, have been separated 
by disease, by accident, or failed to unite in consequence of defect- 
ive development. The term would apply not inappropriately to the 
uniting by art of the two halves of the soft palate, as performed 
under the title I have used, of velo-synthesis. It is also required 
in cases of ruptured perineum in the female, where it might be 
termed, for the same reason, perineo-synthesis. In the act of par- 
turition, either caused by the unusually large size of the head of the 
child, or by the neglect of the attendant to afford sufficient support 
to the perineum, rupture of the part occurs, and the orifices of the 
vagina and rectum are mutually involved in one common opening. 
If the separation be limited, the evil is not very great, and the 
sphincter ani retains much of its power over the intestine : when 
considerable, the separation is large, all the cutaneous sphincter is 
involved, and a greater or less portion of the larger muscle sur- 
rounding the intestine. The inconvenience and discomfort are then 
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very great, arising from the inability by the patient to retain the 
contents of the rectum ; and such an evil, to a delicate woman, is 
little less than the loss of life itself, for she is debarred from society, 
and almost from any ordinary exercise. Operative surgery has too 
often failed in the attempt to restore the integrity of the divided 
structures, to justify a hope of success, except under circumstances 
of peculiar care on the part of the operator, and the most favorable 
condition of health as regards the patient. But so much depends 
on success, as it involves the future comfort, happiness, and even the 
health of the subject, that the best means should be resorted to to 
remove the evil. Success will, however, rather depend on the col- 
lateral than on the direct management of the surgeon, on the time 
selected, and, most especially, on the condition of health of the in- 
dividual. It is not desirable to undertake this operation during 
lactation, and particularly so if the quantity of milk be obtained 
only by means of stimulating food. If the quantity be ample, with- 
out effort, the objection is lessened. A tonic and healthy circulation 
is requisite for healthy local actions, such as are required for the 
healing or uniting process, fresh air, and a capacious chamber. 
These conditions, if not indispensable to success, are important in- 
gredients in obtaining it. 

But perhaps the most important consideration connected with the 
subject of perineo-synthesis relates to the management and control 
of the expulsive power of the rectum. However perfect may be the 
temporary union obtained by the operation, it will prove insufficient 
to contend against the more powerful effort on passing the contents 
of the rectum, the force of which is directed so entirely against the 
wound. Indeed, the management of the bowels may almost be said 
to be the great difficulty of the undertaking. If the bowels are con- 
siderably relaxed before the operation, it cannot be said that the 
patient is in the most favorable condition for sustaining it, and yet 
any expulsive effort made during the healing process is almost sure 
to separate the uniting parts. This, therefore, is a part of the sub- 
ject worthy the best care and consideration of the surgeon. 

The large intestine should be entirely emptied by enemata, rather 
than by medicine, taken by the mouth. By this means no draught 
will be made on the circulation, and the patient will enjoy her ordi- 
nary health. 

The surfaces should be sufficiently pared of integument, be it 
ordinary skin, or the compound of skin and mucous membrane, 
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which forms in the torn structure, to bring into contact a substance 
sufficient to insure strength both in surface and in depth ; but too 
much should not be attempted. One-half of an inch of union will 
remove the evil ; but to attempt the junction of parts very largely, 
and most especially if carried beyond the natural line of junction, 
into which error inexperience may readily lead us, is to encourage 
failure in the result. The parts being pared of integument, the 
quilled suture is employed, and for which purpose the needle should 
be passed at a distance of half an inch at least from the margin, 
and carried down nearly to the bottom of the wound, in order to 
unite it fully to its base. Two ligatures may include the quill or 
bougie, or whatever material be employed, and a third thread may 
still be required. There is no advantage in the lateral incisions, 
simply because there is no strain on the wound in any position of 
the body. A day and a half, or two days, should be allowed to 
elapse before the action of the bowels be permitted. If longer, the 
effort required, and the consequent strain on the wound, will be 
greater. Assistance should be given by one or two nurses in the 
act, by lateral pressure of the hand. 

Of the two conditions, a state of relaxed bow r els throughout the 
treatment is preferable to constipation, for nothing can withstand a 
violent expulsive effort of the abdominal muscles and rectum con- 
jointly ; but the latter condition is far more favorable to union. It 
is important throughout the treatment to keep the vagina as dry 
from secretion as possible, in order to prevent its contact with the 
wound. This should be effected by the constant application of dry 
lint, or any similar and suitable material. 

Cases of great interest frequently occur of artificial openings be- 
tween the vagina and rectum, and between the intestine and the 
bladder ; as also between the rectum and the urethra, in the male 
subject, known under the terms recto-vaginal and recto-vesical fistulse, 
&c. The management of such cases involves no especial principle, 
whether in the operation, or in the after-treatment. It is important, 
as I have said elsew T here, to do our best, at the first effort, not 
to attempt to pare the edges of the wound, unless it be well ex- 
posed to view, to pare it freely, and to apply the sutures deliberate- 
ly and efficiently, and to employ enemata, instead of medicine taken 
by the mouth. I consider that the administration of bark exercises 
a useful influence in promoting the union of wounds, whether in 
these parts or elsewhere. 
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CHAPTER XXIII. 

EXTRACTION OF FOREIGN BODIES.— ACUPUNCTURE. 

We are sometimes called upon to remove extraneous substances 
from among the tissues. Needles, or portions of them, are often 
accidentally driven through the skin into the subcutaneous cellular 
tissue, or deeper textures. They remain imbedded for a longer or 
shorter period, and sometimes for a considerable length of time, 
causing more or less of suffering, and, on the other hand, occasionally 
giving rise to no symptoms whatever. Needles, &c, "whether in- 
troduced in this manner or through the stomach, (for portions of 
needles or pins are sometimes accidentally swallowed with the food,) 
travel about the body in a very remarkable manner, being often 
detected at very remote spots from that by which they were 
introduced. Persons occasionally present themselves, complaining 
of eccentric pains in certain parts, as the shoulder, breast, &c, 
which are found, upon examination, to be caused by the presence of 
some foreign body under the surface, or, being more deeply seated, 
the cause is not discoverable. They can give no account of the 
mode in which it came there, or perhaps they remember " breaking 
a needle in the finger" many months ago. 

If we can extract the foreign body without difficulty, we should 
do so by making an incision over it. This spot is usually indicated 
by a little circumscribed thickening of the integuments. But we 
are often baffled in these trifling operations. Such attempts at 
extraction may appear very easy, we almost fancy we perceive the 
outline of the substance, but after dividing the skin and pursuing 
the examination for a considerable length of time, we are compelled 
to close the wound, having accomplished nothing. We should 
always hesitate to make an incision through the skin, unless we feel 
tolerably certain of effecting our object — failure is annoying both to 
the surgeon and the patient. Sometimes, in the case of a needle, by 
a little well-applied pressure, we may force the sharp extremity 
through the skin, and thus extract it without further inconvenience. 
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We are not often required, in civil practice, to extract shot or 
bullets from the body, but that duty may devolve on any surgeon. 
Having satisfied ourselves of the presence of a musket-ball, or other 
foreign body, in any recent case, or if its removal can be effected 
•without increasing the danger, the attempt should be made. We 
ascertain its presence by means of a probe, or, what is far better, 
by the introduction of the finger, if possible : if it cannot be felt, we 
must seek for other less certain evidence, such as the existence of 
an aperture of entrance, and the absence of one of exit ; but these 
signs are fallacious ; more than one ball may have entered, or if only 
one, it may have split against the bone, one-half escaping, and form- 
ing a counter opening, and the other part remaining behind. All 
contrivances, in the shape of bullet-forceps, &c, for the purposes of 
extraction, are generally useless. If not within reach of ordinary 
forceps, the removal of any foreign body will be a matter of consi- 
derable difficulty. Bullets sometimes pursue a very remarkable 
course, being often turned from their original direction by an appa- 
rently trivial obstacle. Dr. Hennen observes, on this point, that 
foreign bodies take " routes not at all to be accounted for by any 
preconceived theories drawn from the doctrines of projectiles, nor to 
be explained by diagrams founded on mathematical rules." With 
regard to bullet-extractors and forceps, he says, " Unfortunately, we 
most require their mechanical power in tortuous passages, or deep, 
curved, and angular cavities, where we can least make use of them."* 
We may, if requisite, enlarge the wound. This, however, should 
never be done as a mere matter of course, without some clear and 
definite object. Dilatation of the orifice is generally necessary in 
order to facilitate extraction. When the foreign body lies tolerably 
near the surface, and at some distance from the original wound, (but 
not otherwise,) we may cut down upon it. We are justified, under 
these circumstances, in making a second wound. If a bullet be lodged 
in bone, it may be followed by means of saws, scoops, or trephines. 
Mr. Guthrie describes the consequences of a ball remaining imbedded 
in bone as generally very serious. Bullets, however, may remain 
encysted in various parts for many years, without causing any parti- 
cular amount of inconvenience, and may at last require removal, as 
in the following case. 

A man presented himself to me at St. Bartholomew's Hospital, 

* Hennen on Military Surgery, 2d edition, pages 75, 76. 
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in the year 1845, and requested that I would remove his leg. Be 
stated that he had received a musket-ball in the left knee, at the 
storming of Ghuznee, in India ; that he had suffered pain in the joint 
ever since — a period of some four years ; that he had no hope of 
recovery, as all means of relief had been exhausted. On examining 
his knee, I found a depression, about three inches above the outer 
condyle, formed by the ball, which had not passed through the limb. 
When this fact was fully ascertained, I felt much inclined to trephine 
the bone ; but the question at once raised itself, at what point to 
trephine? Circumstances curiously combined to enlighten me in 
this inquiry. I had at that time under my care Captain II., the 
officer who led the storming-party at that siege, on the blowing up 
of the outer gates with gunpowder, and who was well informed of all 
the details. From him I learnt the height of the walls from which 
the soldier was shot, and the distance at which he must have been 
placed from their base ; and by these means I calculated the angle 
at which he must have been struck, and that the ball, if not diverted 
from its course, must be deeply sunk in the substance of the inner 
condyle. This probability was increased by the fact of pain being 
referred to that region. Under these circumstances, I determined 
to trephine the bone. For this purpose I had a deep trephine made 
of about eight lines in diameter, and having drawn a line, forming 
an oblique circle around the joint from the point struck, I cut down 
on the condyle at the point crossed by this line. I then applied the 
trephine, and cut into the centre of the condyle. The bone was 
harder than it usually is in health, and of this sign I augured favor- 
ably. Having removed the centre, at the depth of somewhat less 
than an inch from the surface, I struck on a metallic body, which 
proved to be the bullet, and w T hich I extracted with some little diffi- 
culty, by means of a strong instrument, on the principle of a cork- 
screw, which I had had made for that purpose. The man recovered, 
and retained a useful limb. Doubtless, the success of this operation 
was greatly due to good fortune and not exclusively to skill. 

The above remarks are merely intended to illustrate the prin- 
ciples upon which such cases should be treated. For further detail, 
I must refer to the works of military surgeons, as those of Hennen 
and Guthrie. 
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The practice of puncturing the skin with a needle or fine lancet is 
sometimes adopted, with a vietr to permit the escape of serum from 
the cellular tissue beneath, in cases of anasarca. From six to twelve 
punctures are generally made in the lower extremity for this pur- 
pose, and the quantity of fluid which is removed by this means is 
sometimes very considerable — much more than might be anticipated. 
It is advisable not to make these punctures very near to each other. 
This operation has occasionally been followed by sloughing of the 
integuments, a result attributed to the too frequent- introduction of 
the needle within certain limits. Hydrocele is sometimes treated in 
this manner ; the fluid escapes into the cellular tissue of the scrotum, 
and from thence is rapidly absorbed. Acupuncture was formerly 
much practised for the cure of certain diseases, as neuralgia and 
rheumatism. It was sometimes combined with galvanism ; two 
needles were introduced to a greater or less depth among the tis- 
sues, at a certain distance from each other, the diseased part being 
included between them, and a wire of the battery was attached to 
each. This plan of treatment is at present, I believe, very seldom 
resorted to. 

We often assist our diagnosis of certain tumors by the intro- 
duction of a grooved needle into their substance. The character 
also of any fluid, the result of disease, may often be conveniently 
ascertained by the introduction of this instrument into the cavity 
containing it. A small quantity usually escapes along the groove, 
or, if the fluid be too thick or viscid to pass through the small 
aperture, we withdraw the needle, after rotating it, and generally 
find a sufficient quantity remaining in the groove for the purposes of 
diagnosis. 

The introduction of a needle can scarcely be termed an operation. 
It is passed through the skin by a slight jerk, and carried onwards 
by gently rotating it. The resulting aperture seldom needs any 
subsequent attention. 

It is sometimes preferable to employ a very small lancet, or the 
fine trocar, which latter is an instrument often of value in perfo- 
rating the walls of cavities. 

When we call to mind the uncertain nature of diseased fluid 
products formed within the body, which no tact, however erudite, 
can invariably determine, and recollect how entirely the treatment 
3G 
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by the surgeon, in many cases, should depend on an accurate diag- 
nosis of the nature of such contents, no prudent man will be un- 
provided with some form of instrument of this kind, which will 
answer the useful purpose of exploring many diseases of doubtful 
character before proceeding to extirpation. Its introduction is pro- 
ductive of little pain, and I cannot say that I have ever known an 
example of injury sustained from its judicious use ; while, on the 
other hand, its employment is occasionally the source of the greatest 
delight both to the patient and to the surgeon. Of the value of such 
instruments, whether in the form of a grooved needle or of a minute 
trocar, I will give one example that occurred in my own practice ; 
ordinary examples are familiar to us all. Several years ago, I was 
consulted by a gentleman, formerly a member of our profession, 
who was enjoying in private life the reward of an active and honor- 
able career of laborious devotion to his profession, during which he 
had deservedly acquired the esteem and affectionate regard of a large 
circle of his friends. He is yet well known in the county of Berks. 
This gentleman had a swelling of the cheek, which appeared to arise 
from the bone. The swelling involved the side of the face, was 
firm in substance, and rounded in form. It was not attended with 
much pain, and in size was equal to that of the section of about the 
half of a moderate sized orange. It had much the appearance of 

malignancy ; in which direction the opinions of Mr. , of myself, 

and of another surgeon of eminence who was consulted, gradually 
pointed. The probable issue was well known to the subject of the 
disease; and as for myself, I would most willingly have relinquished 
any responsibility altogether. He had paid me several visits, and 
each visit rather tended to increase the fear of a malignant disease. 
After seeing him for some five or six times, I determined to bring 
the knowledge of its nature to a crisis, and we waited the issue of 
the inquiry in silent but most painful apprehension; and I need 
hardly say, that the moment that decided whether a man, with the 
high qualities I have described, should enjoy prolonged life, or be 
consigned to an early and most painful death, was, as it ever must 
be, a moment of intense interest. Pus, however, issued from the 
groove, and all anxiety ceased. Such moments are among the 
highest resources of the medical man, and afford him some reward 
for years of unrequited labor and anxiety of mind, that no money 
can purchase, and no reward can compensate. The above case 
proved to be an infiltration of matter in the masseter and neighbor- 
ing muscles. 



CESAREAN OPERATION. 563 



CHAPTER XXIV. 

ON THE CESAREAN OPERATION AND OVARIOTOMY. 

CASES REQUIRING THE CESAREAN OPERATION. — THE MORAL LAW OP 
ENGLAND DEMANDS THE PRESERVATION OP THE MOTHER. — CASES FOR 

EMBRYOTOMY. OPERATION BEFORE THE FULL TERM OF GESTATION 

CONSIDERED. — OPERATION BEFORE LABOR HAS BEGUN. — TEMPERATURE 
OF ROOM. — CHLOROFORM. — OPERATION. — AFTER TREATMENT. — OVARIO- 
TOMY. — NATURE OF DISEASE. DIAGNOSIS IMPORTANT. — UNILOCULAR 

CYSTS. — MULTILOCULAR CYSTS. — VARYING CONTENTS. — INDICATIONS FOR 
OPERATING. — CONTRA-INDICATIONS. — OPERATION. — AFTER TREATMENT. 

The name of this operation indicates its antiquity. But, notwith- 
standing its antiquity, it is an operation so rarely undertaken, that 
few surgeons, indeed, can be said to be possessed of experience in 
its performance. The Cesarean operation is resorted to in cases of 
labor, in which the transmission of the child, in any condition, 
through the lower aperture of the pelvis, is rendered impracticable, 
by reason of the contracted nature of the aperture. The completion 
of the labor must not be simply difficult, but impossible. All the 
resources of modern art, and all the improvements of manipulative 
skill, must be proved incompetent to extract the foetus, even though 
reduced to fragments within the cavity of the uterus. But this re- 
duction is itself impracticable. Hours, and even days, of actual 
labor elapse, and no advance is made in the descent of the foetus. 
The bones present an impassable barrier to the advance of the 
function, and the mother dies exhausted, or the uterus bursts in the 
repeated efforts to expel its contents. 

This condition of the pelvis may exist in early life, and be 
coupled with general rachitis of the osseous system, or may super- 
vene on some change in the health of the woman in after-life, and 
limited to the pelvis only. It is not uncommon, in the records of 
such cases, for a woman to bear a child, which is expelled without 
difficulty, and within two or three years to undergo such alteration 
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in the form of the pelvis as precludes the possibility of natural 
birth. This morbid condition consists in the contraction in the na- 
tural dimensions of the antero-posterior diameter, and is caused not 
by the approximation of the coccyx to the arch of the pubis, but by 
the descent of the sacrum towards the symphysis. The approxima- 
tion is so great as to preclude the free introduction of more than one 
or two fingers into the vagina. The finger comes into almost imme- 
diate contact with the promontory of the sacrum, and the antero- 
posterior diameter is reduced to a length of from one to two inches, 
while that of the transverse may remain unaltered. 

The first and most important consideration relates to the possi- 
bility of extracting the foetus piecemeal, by the operation of embry- 
otomy, for the life of the mother is our first consideration. Such is 
the moral law that guides our British practice. Not so imperative, 
however, is this law on the continent ; nor, indeed, was it in the 
earlier period of our own country, and hence the more frequent re- 
currence to the Csesarean operation in foreign countries. This, 
however, is the just and prevailing law of England, in which we 
have recourse to this large and dangerous operation so rarely ; and 
such, perhaps, is the explanation of the fatality that attends it, inas- 
much as the disinclination to resort to its agency may explain its 
unnecessary postponement, until the strength of the patient is too 
far exhausted to sustain the operation without additional danger. 

In the Statistical Records, by Dr. Kayser, of Copenhagen, the 
Cesarean section had been performed, up to the year 1839, no less 
than three hundred and thirty-eight times since the year 1750 ; of 
which cases one hundred and twenty-eight recovered.* Many ex- 
amples are recorded of recovery from the operation repeated on the 
same woman. Dr. Michaelis, of Kiel, operated three times success- 
fully on the same subject. An example is also related of success 
attending its performance four times on the same woman. f When 
we hear, however, as in the statement of Dr. Hcebeke, that the 
operation has been performed no less than fifteen times by the same 
operator, we may reasonably inquire, whether all the resources of 
modern art were exhausted before having recourse to the section of 
the uterus. With respect to the facility of removing the foetus by 
means of the operation of embryotomy, there is no doubt that it is 

* British and Foreign Review, vol. xiv. 

f Edinburgh Med. and Surgical Journal, vol. xlvii. 
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possessed in- different degrees of perfection by different accoucheurs ; 
for success does not more depend on manipulative skill than upon 
the exercise of patience, and the endurance of both fatigue and 
trouble by the accoucheur, as well as of suffering by the patient. 
The difficulty of obtaining a free access to the uterus for this pur- 
pose may, independently of the contracted state of the pelvis, de- 
rive increased difficulty from the condition of the cervix. 

In a case I shall afterwards relate, of deformity occurring in 
early life, in which the cervix was jammed in between the bones, 
the lower part of the organ did not participate in the general actions 
of the remainder, but continued flabby and undilated up to the mo- 
ment of the operation. This fact, supposing it a general one, should 
be kept in mind, as likely to distinguish the cases of contraction 
from congenital deformity, from such as had occurred in later life, 
and especially from cases requiring the operation on women who had 
previously produced one or more children by natural birth. In such 
cases I imagine that the operation by embryotomy would be im- 
practicable, unless by division of the cervix uteri, which would 
render the undertaking so complicated as to influence strongly the 
decision in favor of the larger operation. 

It is obvious that no absolute rule can be laid down applicable to 
all cases of questionable necessity. It is equally so, that an antero- 
posterior diameter of one inch is incompatible either with the de- 
scent of a full-grown foetus, or with the manipulation required by 
the embryotomist. Therefore, in such a case, we resort at once to 
the Caesarean operation ; while, on the other hand, supposing the 
diameter to be that of two inches, its necessity then becomes a ques- 
tion. In my first operation, performed in 1847, this diameter by 
admeasurement after death, on removing all the soft parts, was one 
inch and one third, and when we occupy a portion of this space by 
the uterus, with its double wall, the bladder, and the cellular mem- 
brane, I may give the real breadth as not more than one inch. And 
yet in this case there were not wanting in the examination authori- 
ties, if such they may be called, who deemed the operation for em- 
bryotomy all that was required. This is human nature, and quite 
unalterable. 

In reference to the operation of embryotomy, we must recollect 
that we are engaged in the endeavor to extract the foetus from an 
organized, though by no means a highly sensitive cavity. Under 
many conditions of eccentric birth, the uterus is the subject of very 
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rough and often of violent handling, of which inflammation of a 
serious character is no infrequent result. But how much greater 
violence is sustained by this organ in cases of protracted embryotomy, 
in which large and ponderous instruments are introduced again and 
again, through a period of many hours' duration, during which, 
although there may be no escape of blood, the nervous system of the 
patient is tried to the utmost verge of human endurance. Yet it 
cannot be denied that this painful operation is preferable to the 
alternative of the division of the uterus. Such, however, are the 
responsibilities of the case, that few medical men would undertake 
them without the conviction of their absolute necessity, and in cases 
admitting of doubt, every available authority should be consulted. 

With regard to the question of time, the earlier its performance 
the better, after labor has actually commenced. No doubt, the fatal 
result in many cases may be attributed to the exhausted condition of 
the patient before the operation was resorted to. Days and nights 
have elapsed during which the indecision of the surgeon has failed to 
appeal to the only resource admissible, and the patient has either 
sunk immediately under the loss of blood, or life has been prolonged 
for a few hours only. 

When the condition of the pelvis is ascertained at an early period 
of gestation, a question may arise as to the expediency of the 
attempt to forestall the usual date of delivery by an early opera- 
tion. Such a question was raised on my first case, of which the fol- 
lowing are some of the particulars, extracted from notes taken at 
the time. 

On the 25th of November, 1846, Mr. Jolin placed under my 
charge the case of Sarah Bartlett, aged thirty-two, four feet one 
inch in height. She was a member of a tall family, but had ceased 
to grow from seven years of age. She was in the seventh month of 
pregnancy. Mr. J. informed me that he had examined herder 
vaginam, and had ascertained the impossibility of her producing, 
pervias naturales, a child even at that period. This opinion having 
been confirmed by other authorities, I took her into the hospital, and 
by the kindness of the Treasurer a private room was awarded to her. 
Shortly after her arrival, she was examined by my friends, Dr. Rigby 
and Dr. Smith, in conjunction with Mr. Jolin, himself no weak au- 
thority in obstetric matters. These gentlemen ascertained, that the 
antero-posterior diameter was not more than about an inch and a half; 
that embryotomy was impracticable, owing to the contracted size o 
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the superior inlet to the pelvis, and the proximity of the promontory 
of the sacrum to the os pubis. I also ascertained the same facts by 
examination. The patient being placed under my charge, the first 
idea that struck me was the desirableness of getting rid of the evil 
as early as possible. The grounds on which I reasoned were these •' 
at the present period, viz., at seven months, the foetus is small, and 
the uterus equally so, in proportion. The vessels will bleed less 
freely, being of smaller calibre. The external wound will be large 
only in proportion to that required by the uterus. The operation is 
thus simplified, and has but two objections, viz., that the foetus of seven 
months will probably not survive so sudden and unceremonious an 
introduction into life; and, second, that the woman herself, being 
at present free from all inconvenience, the operation will come under 
the class of "operations of expediency." But the woman was un- 
married, and had no desire that her child should survive, her own 
reputation being to herself an object of higher consideration than the 
life of the child. Having no inclination, however, to become a par- 
ticipator in this sentiment, that argument weighed but lightly on my 
mind. Yet, in reflecting on the matter, I confess I was inclined to 
waive all consideration for the child, and to keep my anxieties exclu- 
sively for the benefit of the mother. 

However, all my reasoning was subverted by the opinions of 
others. On this question I consulted Dr. Locock, Dr. Ferguson, 
Dr. Rigby, and other eminent accoucheurs, and I also had the opin- 
ion of several hospital surgeons. The surgeons, like myself, were 
generally in favor of the early operation ; the accoucheurs of the 
latter one. The grounds on which the latter formed their opinion 
were these: Nine months was the natural period of gestation, and 
at the full term the constitution underwent an important change on 
reaching a natural crisis ; that it would enhance the danger to her 
life to throw a violent obstacle in the way during the progress of 
gestation, at that late period of it ; that miscarriages, even without 
violence, were often more dangerous to life than confinements, owing 
to the above cause ; that among the causes of failure hemorrhage was 
comparatively a rare one ; and, finally, that there would probably be 
no considerable addition to the quantity of blood lost by an operation 
at the ninth month beyond that at the seventh. 

The unanimity of this opinion, with the exception, perhaps, of 
Dr. Locock, compelled me to waive my own opinion, though I could 
not but view, with something allied to alarm, the meandering veins 
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of enormous size, some of which, nearly half an inch in diameter, 
crossed the uterus, as exhibited in the injected preparation in the 
hospital museum. Still I felt that the case was a compound one, 
involving the best resources both of the accoucheur and of the sur- 
geon; that in all matters relating to the science of the accoucheur, 
I was bound to be influenced by his experience and his reasoning, so 
far as it was brought home to my own convictions, while, in the purely 
surgical department of the case, I early determined to follow the 
dictates of the best judgment I could myself bring to the case. So 
far as relates to the matter of experience, however, there was, in 
fact, none to be had. The position is an unrecorded one; at least I 
could not ascertain, in any record of midwifery practice, the exist- 
ence of a case in which these questions had been raised. I place, 
therefore, before the reader the grounds on which I acted in deter- 
mining to postpone the operation till the full period of the ninth 
month. 

A second important question then presented itself for considera- 
tion, viz., whether, on waiting for the full term of gestation, I should 
operate after labor had actually commenced, or select a convenient 
hour before labor pains were positively established. The advantages 
of the latter course were great. I could select the hour, and could 
not be taken by surprise ; the patient could be prepared for the effort 
up to the hour of the operation; I should be able to command any 
assistance, and such requisite attendance as might confer important 
advantages on my patient. The other alternative was not, however, 
to be readily disposed of. To what end had I been waiting during 
two months, and superseding the advantages of an early operation, 
but that the constitution should be freed from a sudden shock? 
There could be little alteration in the woman's condition in the 
course of the two months, unless labor pains had actually begun ; 
unless her constitutional powers were screwed up by necessity for 
some great effort, of which the operation would form a part. In 
referring to the cases recorded, I find the operation rarely, if ever, 
to have been done before labor had commenced. My own impres- 
sions, therefore, were confirmed on reflection, that it would prove a 
less severe shock to her constitution, if I waited till labor pains had 
begun, and then operated before her strength was impaired by the 
exhaustion consequent on their long continuance. The statistics of 
the Caesarean operation compel us to refer the frequency of death to 
protracted labor, when the uterus had been struggling against a 
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mechanical obstruction during sixty, seventy, or eighty hours, under 
which circumstances death occurs in the relation of 75 per cent. ; 
and it is an equally important feature in this calculation, that the 
results of early operations were as favorable in their issue to both 
mother and child, as the late cases proved fatal to both, the death of 
the child being, in the latter, almost certain. By the term early 
operation, is understood cases in which the uterus had been relieved 
within twenty or twenty-four hours; but within this period the 
earlier the operation be undertaken the better. 

Two subjects for consideration yet present themselves before I 
proceed to the operation itself : the first relates to the question of 
temperature ; the second, to the administration of chloroform. With 
regard to the first of these, it is urged by some authors, among whom 
is Dr. Frederick Bird, that the temperature of the room should be 
raised, as nearly as may be, towards blood heat. His recommenda- 
tion relates, however, to operations for the excision of ovarian 
tumors, and not to the section of the uterus. There is an import- 
ant difference between the two. In the operation for ovariotomy, 
the draught on the vital powers is not great, the operation itself is 
far less serious, and little if any blood is lost ; but in large operations, 
involving serious loss of blood, such elevation of the temperature of 
the room is always injurious, by its depressing influence on the nerv- 
ous system, and is in my opinion to be avoided. The temperature 
is unnatural, and the respiration is hampered by its intensity. If 
we avoid cold, and study comfort, it is all that is required. A cool 
temperature is more congenial to the action of the lungs, under 
almost all circumstances, than a hot one, and in my opinion, far 
less likely to provoke evil consequences, whether catarrhal or in- 
flammatory. 

With respect to the administration of chloroform, I am not pre- 
pared to give a very positive answer. In the second operation I 
performed, Dr. West, accustomed to witness the beneficial effects of 
this agent in St. Bartholomew's Hospital, entertained strong objec- 
tions to its administration : but I am not certain with quite suffi- 
cient reason. That chloroform prostrates the powers in a slight 
degree, I fully believe, but in a slight degree only, and it must be 
acknowledged that the Cesarean operation cannot be classed among 
the most painful operations of the surgeon. On the whole, however, 
I am disposed to recommend its use in moderation. With a view to 
prepare for every contingency, it is a part of the duty of the ope- 
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rator to ascertain, if possible, the position of the placenta. At all 
events, negatively, that it does not lie over the line of incision into 
the uterus, and this knowledge is generally to be acquired by careful 
auscultation. If it appear to be connected to the anterior wall of 
the uterus, we are prepared for a difficulty, which, presenting itself 
unexpectedly in the course of the operation, would cause hesitation 
and possibly alarm. 

The above being the conditions in which the attempt to relieve 
the uterus of its contents should be resorted to, I proceed to the 
description of the operation. The incision should be made in the 
linea alba. The lateral position of the uterus in the abdomen is no 
excuse for an incision in the linea semilunaris, and the transverse 
section, without sufficient reason, appears preposterous. It would 
tax my ingenuity to discover an adequate motive for this form of in- 
cision. Its length should depend on the size of the uterus and of 
the abdomen. Probably from six to ten inches would include the 
extremes. A part of this line must necessarily be above the umbi- 
licus. Before making it, the outline should be marked in ink, other- 
wise we have no certain guide to the centre of the abdomen. 

In the act of making the first incision, and until it is completed, 
it would be well to request the assistants, of which four in number 
at least are required, to support the sides of the abdomen gently, 
with a view to press the uterus against the abdominal walls, for the 
purpose of excluding the small intestines. The incision should stop 
short of the pubes by about an inch or two. Two assistants should 
follow the line made by the knife, with their hands compressing the 
abdominal parietes against the uterus, to prevent the escape of intes- 
tine from the wound. Much of the success of the operation depends 
on this manipulation, for the escape of intestine not only retards 
the proceeding very unprofitably, but the requisite efforts made to 
restore and to retain the intestine within the abdomen are necessa- 
rily injurious, as being liable to provoke inflammation. When the 
abdominal section is completed, the operator should take a rapid 
glance at the position of the uterus. The organ will probably lie 
over to one or the other side, and the extent of this deviation from 
the straight line should be ascertained by passing the hand into the 
abdomen as far as the side of the organ. If its obliquity be great, 
the uterus should be raised a little and supported by the assistant, 
because it is of great moment that the incision into it be made in as 
straight a direction through the anterior wall as possible. If the 
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uterus lie very obliquely, an upper angle may present at the outer 
wound, and the consequence may be that the Fallopian tube will be 
involved, and liable to division. With respect to the question of 
hemorrhage, and to the necessary contraction of the organ on the 
removal of its contents, the longitudinal incision is most eligible. 

The section of the uterus may be made almost immediately, for 
the quantity of blood that flows from the outer wall is always slight, 
if the incision have been correctly made in the linea alba. The 
section of the exposed organ should be effected by a long superficial 
incision, gradually deepened and completed by a deep grooved di- 
rector, armed with a large but pointed knob ; the length of the inci- 
sion, varying from five to seven, or even nine inches, but dependent 
on the size of the organ. When the contents are fully exposed, the 
membranes should be ruptured by the hand, some part of the child 
will immediately present itself at the wound ; the hand, then grasping 
the entire foetus, removes it to a length sufficient to tie the cord. 
The bleeding at this moment is considerable enough, and often im- 
mense, and the patient sinks rapidly towards a state of deliquium. 
The hand is now again introduced into the uterus, for the purpose of 
removing the placenta, which is to be quickly, but gently detached. 
If this structure occupy the anterior wall of the uterus, there re- 
mains no alternative but cutting through and detaching it as rapidly 
as possible, and even should this relation be ascertained before the 
operation is commenced, it would not justify any variety in the in- 
cision through the walls of the uterus. On removing the child, the 
uterus sinks, and the abdominal parietes hold a new relation to the 
contents. Tension is changed to flaccidity, blood flows copiously 
from the uterine walls, the atony of the muscles offers a very in- 
efficient resistance to the escape of intestine, the prevention of which 
demands the greatest care, otherwise its descent is inevitable. 
Two pairs of hands, at least, are requisite for this purpose, and the 
best management will be required. The uterus rapidly contracts, 
and the hemorrhage is reduced in amount during every subsequent 
minute. As the contraction approaches the natural dimensions of 
the organ, the tendency of the intestine to escape is also diminished, 
and some ten or twenty minutes may be allowed to elapse for the 
entire cessation of the bleeding, and the restoration of the uterus to 
its natural size after delivery. I found great benefit to be derived 
from a circular bandage of about nine or ten inches in breadth, 
divided across the middle, and the cut edges connected by about a 
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dozen strong silk threads, of eight or ten inches in length. This 
bandage is passed around the body of the patient before the opera- 
tion is commenced, and on the contraction of the uterus and the 
cessation of the hemorrhage, it is to be drawn down over the ab- 
domen, and held lightly by two assistants. It will be found to form 
an excellent temporary substitute for closure of the abdominal 
wound, while it permits free manipulation between the threads, in 
the passing of sutures. The operator should give ample time for the 
uterus to contract. If blood continues to flow, it is much better 
that the escape be visible than that it flow into the abdomen, after 
the wound is closed. 

Two other considerations yet require notice : — first, the indis- 
pensability of ascertaining that no portion of intestine is involved 
in the uterine wound which has occasionally caused fatal strangu- 
lation ; and, secondly, the patency of the os uteri should be ascer- 
tained by the introduction of the finger into the cervix. The wound 
may now be united by sutures passed through the substance of the 
abdominal parietes, but not including the rectus muscle, if exposed. 
Perhaps ten or twelve may be employed. The last inch above the 
pubes may be left ununited, in order to permit the escape of blood, 
or lochial discharge. Strips of sticking-plaster should be applied 
over the sutures, and a moderate compress of cotton-wool will com- 
plete the operation. 

The Csesarean operation should be rapidly and boldly executed. 
Every appliance that contingencies may require should be readily 
at hand, including a warm-bath for the child, and other material of 
the nursery. Neither the linea alba nor the uterus is highly 
sensitive, and may be divided freely. In my first operation, the 
child was in the arms of the nurse in five minutes and a half from 
the time of the first incision. In the second, in six minutes and a 
half; but safety requires that the subsequent stages of the operation 
be executed with care and deliberation. 

The after-treatment of the Cesarean operation consists in allay- 
ing suffering, in upholding the vital powers, and in fostering the re- 
currence of the natural functions of the body. The first indication 
is upheld by ease of position, and by the agency of such sedative 
medicines as will tend to "steep the senses in forgetfulness," with- 
out impairing the internal functions of the body. I plead guilty to 
the error of excessive pressure on the abdomen in my first case, and 
I was so far myself unmindful of one important indication. The 
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patient survived about thirty-six hours. In the second case, in con- 
junction with my friend Dr. West, and other eminent physicians, 
my patient was treated with opium in rather large doses, both by 
the stomach and by enema ; and so far successfully. The young 
woman was constitutionally irritable, with a standard pulse of one 
hundred and twenty, and had been previously insane. The patient 
survived to the sixth day, and then sank. Both infants survived. 

The loss of blood incidental to the division of such large vessels 
compels the early resort to food as the best protective against in- 
flammation. The secretory functions of the body generally, espe- 
cially those of the skin and kidneys, should be encouraged, but the 
intestines should be kept in a state of perfect quietude for several 
days. An occasional injection is all that is required. Local pains 
should be treated with opium, and not by depletion. 

ON OVARIOTOMY. 

This large and serious operation is resorted to for the purpose of 
effecting a permanent cure in cases of ovarian dropsy. The propo- 
sition of the removal, by section of the abdominal parietes, of the 
secreting cyst of an ovary, is not a recent one ; but the execution 
has, within the last ten years, been attended with results that set at 
rest the early anticipations of danger, which emanated from many 
of the most experienced members of our profession. Abundant evi- 
dence is obtainable, justifying the resort to it as the radical means 
of removing a disease, the records of which have ever testified to its 
fatality, provided the cases be selected with skill and experience. 
Unhappily, the operation of ovariotomy is not applicable in all cases 
of ovarian cysts, nor, perhaps, in the majority of examples, unless 
we are permitted to enlarge the circle by the admission of cases in 
which the danger increases, and in which ultimate recovery is more 
than questionable. 

With respect to the nature and origin of the disease, it is well 
known that the ovaries of the human subject are liable to the for- 
mation of cystic cavities, either singly or in numbers, occasionally 
clustered together like a bunch of grapes. Sometimes c} T sts form 
within cysts, and each presenting different characters, both as re- 
gards the material of the cyst and the nature of the contents. Some 
may be lined with a vascular membrane, and the exterior is often 
sub-cartilaginous in texture. One or several of such cysts may 
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enlarge at any period of life after puberty, till they reach an enor- 
mous magnitude, distending the cavity of the abdomen, restricting 

the powers of respiration, by compression on the diaphragm, and 
impairing the function of digestion. The texture of cysts thus 
formed varies materially in thickness, exhibiting sometimes the 
tenuity of a thin membrane, and occasionally acquiring the thick- 
ness and substance of a fleshy texture. As great a variety pervades 
the contents, which, though generally serous and limpid, assume the 
varieties of albumen, lymph, puriform, and purulent fluid ; indeed, 
when the cysts are bilocular, or multilocular, the contents of one or 
more of these tumors may vary in character from the rest. The 
resort to some agency more efficient than the temporary benefit 
derived from the ordinary operation of puncture has been rendered 
necessary by the almost universal fatality that attends the disease, 
when subjected to the ordinary treatment of tapping. Of such 
it is rare that the patient survives the disease for a longer period 
than two years, and the majority die within twelve months. "When, 
therefore, we consider the frequency and the fatal character of ova- 
rian dropsy, it is not surprising that patients are found who will 
willingly submit to, and surgeons who will undertake an operation, 
which, though not unattended with danger to life, yet offers the 
only alternative to almost certain death by the substitution of means 
that will, if successful, terminate in their entire recovery. A most 
correct diagnosis of every case is indispensable to success, without 
which all is uncertain and unsafe. Indeed, we cannot form any 
approach to correct statistics of the operation, without the most 
accurate diagnosis ; and the only mode by which we can legitimately 
reduce the extent of danger to its most moderate limits is to resort 
to the radical cure only in such examples of the disease as offer a 
prospect of the greatest success, and to restrict the operation to 
cases composed of cysts, containing serum, or slightly albuminous. 
Unless the diagnosis be most accurately made, we are in ignorance 
both of the number and the nature of the cysts, which on exposure may 
prove to be so large and so solid as to be unmanageable by the ope- 
rator, by resisting evacuation by the largest canula passed into them. 
If diagnosis cannot decide on these matters, both as regards number 
and quality, the operation should demand yet further deliberation. 
If these conditions can be ascertained, and prove favorable to the 
experiment, there is no medical reason why the operation should not 
be undertaken. 
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The history of the case, founded on the report of past symptoms, 
has no concern with the numher of the cysts ; the fact can only be 
ascertained by careful, and often by elaborate, manipulation ; but 
with respect to the character of the contents, a question of perhaps 
equal importance, history is intimately concerned. In the watery 
cyst, the past symptoms are almost exclusively confined to such as 
are consequent on mechanical distension, and without pain or other 
concomitant, and may be of comparatively rapid growth ; whereas, 
the solid contents indicate a more chronic progress, each form, how- 
ever, being unaccompanied by local pain, except from the above 
cause. The puriform, and still more the purulent, contents, are the 
consequence of local action, which has long been the accompaniment 
of pain, and general derangement of health. Such are the occa- 
sional conditions consequent on the puncture by the trocar ; inflam- 
mation follows the operation, and the new secretion becomes puru- 
lent instead of serous. Besides, the question of the nature and 
contents of the cysts is another, of no less moment, perhaps of yet 
greater importance, as regards the eligibility of the operation, than 
either of the above, viz., the adherent or non-adherent relation of 
the cyst to the structures around, for it is obvious that, however 
suitable may be the proposed operation, so far as relates to the 
structure of the sac and the nature of the contents, if the mass be 
adherent to any considerable extent, an operation is inadmissible. 
The cases selected, therefore, in which it may be most favorably 
resorted to, are such as have not been tampered with by frequent 
evacuation, or by the attempted cure by pressure, and have been 
free from all signs of inflammatory action, in which, as above de- 
scribed, the disease has travelled onwards without pain or serious 
illness, or the presence of any other sign beyond that of mechanical 
pressure, and the numerous lesser ailments arising from it. The 
case is, therefore, rendered less eligible, in which tapping has been 
even once resorted to ; because it argues the greater probability of 
adhesions, and the liability to altered secretion, and unless the nega- 
tive of these conditions be ascertained on examination, the opera- 
tion becomes doubtful. 

The knowledge to be acquired by examination demands both tact 
and delicacy. The first question to be determined relates to the 
simple or multilocular character of the mass, inseparably connected 
with which, however, is the nature of the contents. We must 
ascertain to what extent the impulse caused by tapping with the 
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finger is felt over the abdomen. We should take any given point, 
and proceeding thence, in all directions, obtain this information; for 
the impulse, being conveyed with much greater facility through the 
medium of the fluid contents, than of the cyst itself, if obtained by 
a light and delicate manipulation, may be detected with great pre- 
cision. The same action should then be repeated in the line of 
every transverse diameter, and supposing the impulse across to be 
perfect in all directions, we may deduce the fact of the absence of 
any large secondary cysts. In cases of large bilocular cysts, placed 
side by side, and occupying the general cavity of the abdomen, the 
impulse conveyed, by concussion, from right to left, is different 
from that from left to right ; this difference depending on the con- 
cussion of a large mass of fluid passing through a small one, and 
vice-versa. This inquiry will be made with facility proportioned to 
the fluidity of the contents, as I have remarked in the earlier part 
of this vrork. According to the fluidity, and to the purely serous 
nature of the contents, will exist this facility of transmitting the 
impulse from side to side : and, indeed, it is worthy of remark how 
slight a concussion by the finger is conveyed across the tumor when 
an aqueous fluid is contained in a single cyst. These arc niceties 
that may be acquired by practice, but which are perfected only in 
men of refined sensations. These two questions being determined, 
the third, which relates to adhesion, can only be approached within 
the circle of probability. We test it by its general mobility ; and, 
negatively, by the absence of local pain or former disease through- 
out the growth ; and the probability of the absence of adhesion is 
further strengthened by the unilocular character of the cyst, which 
fact has already been ascertained. If the two former conditions 
have been established — if the impulse be conveyed across, respond- 
ing to the slightest concussion of the finger, and not arrested in its 
course, requiring a new starting-point to reach the opposite side, 
and there remain no evidence of adhesion obtained from mechanical 
examination and former history, and the patient's health be other- 
wise good, the case presents no indications precluding the resort to 
the operation. 

The patient is placed in a semi-reclining position in bed, leaning 
against a firm support, covered with pillows. The temperature of 
the room having engaged the attention of the profession, I would add 
one word on this subject. It is the practice of Dr. Frederick Bird, 
who performs this operation with great skill and dexterity, as I can 
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myself bear witness, and has obtained the concurrence of others, to 
raise the temperature to a degree beyond that which is in my opinion 
very supportable either to the patient or the attendants ; which tem- 
perature is retained so long as inflammation is impending. I quite 
concur with Dr. Bird, in the principle of averting inflammation by 
diaphoresis, and in the chapter on Aneurism I have given an ex- 
ample of my adhesion to this doctrine as far back as the year 1842 ; 
but I strongly object to the admission of any depressing agency 
during an operation, which in my opinion can only increase an evil 
already great. Elevate the temperature, if you please, during the 
time at which inflammation may be anticipated, but not during the 
operation, for inflammation cannot appear for many hours after- 
wards ; and I conceive, that the resort to this depressing agent 
should not be made until the shock of the operation has entirely 
passed. 

The incision, which is to be made with a strong scalpel, should 
occupy the mesial line of the linea alba. Its extent should be as 
short as possible. From four to five inches will suffice for the re- 
moval of any cyst, for which an operation is admissible. Less than 
this length will increase the difficulty of manipulation, supposing the 
disease to prove multilocular, and the contents very albuminous or 
fibrinous in character. With respect to the question of chloroform, 
I both adopt and recommend the resort to it ; except indeed the 
opinion of the operator be pledged to the elevated temperature of 
the room, when it is, I conceive, contra-indicated by the tendency 
to faint. 

The incision need not be carried above the umbilicus, nor quite 
down to the os pubis. The division should be made with some care 
through the fat and peritoneum, till the anterior surface of the sac 
is exposed. This membrane should then be seized with a strong 
pair of hooked forceps, with pointed and projecting teeth ; by means 
of which the sac should be firmly held. As the fluid flows off, both 
the cyst and the prominent abdomen become reduced in size, and 
the former, gradually elongating, is drawn without effort through 
the wound. A second cyst may be brought into view, seized and 
punctured as before, and the entire cavity or cavities evacuated. By 
this process, the cyst will collapse with the loss of their contents, 
and, unless adherent, will escape from the wound up to their root. 
If adhesions present, and are susceptible of separation, the practice 
is obvious ; if not, the contents of the cavity should be evacuated, 
37' 
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and the cyst cut at a slight distance from the adhesion. Little or 
no blood will have escaped, and, generally speaking, the intestines 
remain passive, and are often not even visible during the operation. 
The neck or root of the cyst is to be surrounded by a strong and 
well waxed cord of silk, which is drawn tight around it, and the 
end, with that of the divided cyst, left hanging through the wound. 
All that now remains is to apply several sutures to the wound, the 
edges of which should be brought into perfect apposition, to invest 
the abdomen with a layer of fine cotton wool, and to apply mode- 
rately firm pressure, by means of a flannel roller. The patient, when 
placed in bed, should be laid on hrer back, with the legs raised over 
a pillow sufficiently high to relax the abdominal muscles. For the 
after treatment, I must refer the reader to the subject of the 
Cesarean operation, and elsewhere, warning him against unneces- 
sary depletion, by the agency of the lancet. The treatment of Dr. 
Bird is, I think, to be followed in principle, if not entirely in detail. 
The advantage of the administration of ice, in conjunction with 
diaphoresis, is very positive. 

ON THE ADMISSION OF AIR INTO VEINS. 

A few words on this interesting subject. — Many examples of this 
terrible accident have been recorded, and I know of no circumstance 
which might occur during an operation, more calculated to create 
alarm in the minds of all persons present. The great and sudden 
change, from life to apparent death, in many instances the obscurity 
of the cause, and therefore the doubt which must necessarily arise 
as to the efficacy of the means we should employ to restore the 
vitality of the patient, all conspire to confuse and embarrass the mind 
of the operator. 

This accident has generally occurred during operations about the 
base of the neck or thorax, at some spot near the termination of the 
large veins in the heart, a fact not difficult of explanation, when we 
bear in mind the influence exerted by inspiration upon the return of 
venous blood to the heart. The circumstances attending the entrance 
of air into a vein are generally the following. The surgeon may 
be engaged in dissecting out some form of tumor from the base of 
the neck or axilla, and during the operation he renders tense the 
parts to be divided, in order to facilitate the action of the knife. 
At the moment of division, the patient inspires, perhaps deeply, 
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by no means an uncommon occurrence during an operation, a hiss- 
ing or gurgling sound is for a moment heard, or perhaps no sound 
may be audible, and the patient suddenly falls into a state of col- 
lapse, the powers of the circulation rapidly fail, the pulse ceases 
to be distinguishable, the respiratory movements are incomplete and 
irregular, a deadly pallor overspreads the countenance, the corner 
appear more or less hazy, and the irides become indifferent to the 
influence of light, the temperature rapidly falls, and a cold sweat 
partially bedews the surface ; in short, all the symptoms of approach- 
ing dissolution by syncope are present, and in a few minutes the 
patient ceases to live. In some instances, the symptoms are rather 
allied to those of apnoea, combined occasionally with those of coma; 
the pulse, although still to be felt, being slow, and irregular, with 
ineffectual and spasmodic attempts at respiration, and the counte- 
nance becomes livid. Should the patient be happily rescued from 
death, more or less severe symptoms of febrile excitement gradually 
supervene. 

The post-mortem appearances which have been generally observed, 
are, briefly, great venous congestion, the right side of the heart more 
or less distended with blood, rendered frothy by the presence of air, 
of which a quantity is also usually found in the pulmonary artery, 
and more rarely in the vena cava superior, the left side of the heart 
contracted, containing little blood, and very rarely any air ; the 
lungs appear healthy. I shall not venture to enter at length into 
any discussion concerning the proximate cause of death. Blood, ren- 
dered frothy by the presence of air, is incapable of passing through 
the minute capillaries of the lungs, and the evidence before us points 
to this fact as the chief one concerned in the production of death. 
How far the presence of air in the cavities of the heart may be pri- 
marily concerned in the annihilation of its movements, is not yet de- 
termined, but I am rather inclined to regard its impaired action as 
produced secondarily by disorder of the pulmonary circulation. The 
question has been discussed at considerable length, and numerous 
experiments performed, with a view to elucidate the phenomena 
observed. The subject has been especially investigated by Bichat, 
Rysten, Amussat, Sir C. Bell, Cormack, Dr. J. Reid, and more 
recently, by Mr. Erichsen. 

In all operations where this accident is liable to occur, we should 
employ every care to guard against its occurrence. We should hesi- 
tate to divide parts in a state of tension, where there is any proba- 
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bility of wounding a large vein, and more especially at the instant of 
inspiration, and it would be well, whenever a doubt may arise, to 
exert pressure between the parts to be divided and the heart. 
Should this accident unfortunately occur, our remedies, to be effec- 
tual, must be promptly applied; there is no time to consult or con- 
sider, and barely sufficient to act. The first indication, of course, is 
to check the further entrance of air by pressure over the orifice. 
Should the symptoms be those of syncope, the patient, if not already 
reclined, should be placed horizontally, with the head lowered, and 
the application of warmth, friction, and stimulants made. Above all 
artificial respiration should be most pcrseveringly employed. If the 
symptoms of asphyxia predominate, the abstraction of a small quan- 
tity of blood from the external jugular vein may in some cases be 
beneficial. 
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CHAPTER XXV. 
OPERATIONS ON THE EYE. 

PRELIMINARY REMARKS. — WOUNDS OF THE EYELIDS, &C. — SUPPURATION. — 
ECCHYMOSIS. — TUMORS. — GREAT VARIETIES OP ENTROPION. — ECTRO- 
PION. — LAGOPHTHALMOS. — PTOSIS. — ANCYLOBLEPHARON. SYMBLEPHA- 

RON. — EPICANTHUS. — TRICHIASIS. — DISTRICHIASIS. — CANCEROUS DIS- 
EASE OF THE SKIN. 

It is unnecessary to dwell upon the importance of this branch of 
operative surgery. "Every one feels that sight is the most valuable 
of the senses ; that it not only is in itself the most important inlet 
of knowledge, the most valuable medium of our communication with 
surrounding persons and objects, but also that it is essential to the 
full enjoyment of our other senses ; to the free exercise of almost 
all our other faculties and endowments ; so that these lose more than 
half their value when sight is gone."* Even the resources of a 
mind like Milton's seemed scarcely sufficient to alleviate his loss ; 
and the unequalled description he gives of his affliction affords the 
best evidence of the value of this organ. 

In no other part of the body does the success of an operation so 
much depend upon the excellence of its performance as the region of 
the eye. Errors, which are comparatively of little moment when 
made elsewhere, often prove fatal to the success of these operations ; 
and, indeed, it is a peculiarity of this branch of the subject, that 
there is no stage or degree between complete success and total 
failure. The remarks formerly made on the qualities demanded by 
the operating surgeon now apply with increased force. Above all, is 
a practical acquaintance with the subject necessary, for experience is 
here bought at its highest price. Extensive practice on the dead 
subject, or on the eyes of animals, should precede any attempt upon 
the living ; for errors rarely admit of being rectified, and the hope 

* Lawrence, on Diseases of the Eye, p. 1, second edition. 
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of "doing better" in the next case affords but indifferent consola- 
tion to ourselves, and none whatever to our patient, for present 

failure. 

Operations on the eye, although subject to general principles, are 
still peculiar in their nature, and demand of the surgeon a special 
experience. I shall offer no remarks on the anatomy of the eye, 
because a minute knowledge is absolutely necessary ; and any super- 
ficial description would, I conceive, be worse than useless. 

Most of the instruments used in operations on the eyeball are 
more or less peculiar in their construction, and a thorough exami- 
nation of them will be of more avail than the most lengthened de- 
scription or the most accurate plates. All instruments to be employed 
on the eye should be well made and perfectly finished. The surgeon 
should distrust the report of the instrument-maker for the efficiency 
of the cutting instruments, but should convince himself that they 
are in a condition to meet the necessities of the case. Imagine for 
a moment the vexation which would be caused by attempting to 
transfix the cornea with a blunt knife, and thus deranging the 
course of the operation, and the tranquillity of the patient. 

All observations before made on the subject to be attentively 
considered, and the precautions to be employed in operations in 
general, apply more especially in those I am about to describe. The 
importance of the most perfect state of health we can command in 
our patient, of good and trustworthy assistants, of every variety of 
instrument which can be required, of a firm and perfect support for 
the patient, and, finally, of a good light, the indispensability of each 
and all cannot be overcharged. The use of chloroform is unneces- 
sary, and inadmissible in almost all operations on the eyeball : un- 
necessary, because the pain inflicted is generally very inconsiderable ; 
inadmissible, from the well-known effect of chloroform on the globe. 
Co-operation on the part of the patient is of no little moment ; he 
should be impressed with the necessity of exercising all the firmness 
and self-command in his power, and all exciting and depressing 
influences should be equally avoided. We should make all such 
necessary preparation, that if the result terminate in failure, we 
shall, at least, be spared the reflection arising from the conviction 
that " we might have done better." 
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WOUNDS, ETC. OF THE EYELIDS. 

General principles of treatment are applicable to wounds of the 
eyebrows and eyelids. Great care should be taken to adjust the 
edges with especial nicety ; and for this purpose the finest sutures 
should be employed : it is very seldom that any form of adhesive 
plaster can be applied with effect. Wet lint should be laid on the 
part, and perfect quietude insisted on. During the healing progress 
of such wounds, great attention should be paid to the effect they 
have upon the eyelids, lest deformity result. 

Suppuration, the result of erysipelas, is not uncommon in the 
cellular tissue of the eyelid, immediately beneath the integument. 
We evacuate it by a small puncture made transversely, so that the 
resulting cicatrix may be concealed by the natural folds of the skin. 

Blows on the eye are often followed by ecchymosis, well known 
under the term "black eye." The effused blood is gradually ab- 
sorbed, and, I believe, very little can be done to hasten the process : 
cold lotion is generally applied ; a poultice, made of the root of the 
black briony, is a remedy of high repute, and perhaps justly so, 
among prize-fighters. When the effused blood is considerable in 
quantity and quite fluid, a small puncture of the eyelid, to allow its 
escape, will often prove advantageous. 

TUMORS OF THE EYELIDS. 

There are many of these tumors, some analogous to those met with 
in other regions, some peculiar to this. 

Encysted tumors are by no means uncommon in the neighbor- 
hood of the eyelids, and often reach a considerable size. They 
should be removed by the knife, the external incision being always 
made, if possible, parallel to the fibres of the orbicularis muscle. 
A description of these tumors is sometimes found situated near the 
external angular process of the frontal bone, a superficial examina- 
tion of which is very liable to lead to error : they appear to be loosely 
connected to the structures around, but are really very firmly at- 
tached to the periosteum, the bone being often indented beneath 
them. They are most frequently met with in infants, and are some- 
times congenital. 
In operating upon these tumors, the external incision should be 
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made of sufficient length to enable us, if possible, to remove them 
entire; it is desirable that no portion of the cyst remain behind. 
Mr. Tyrrel doubts the advantage of interference, as he has seen in- 
flammation, sloughing, and exfoliation of the bone ensue. But this 
opinion is by no means a general one. 

Another form of tumor consists of an imperfectly formed lobu- 
lated cyst, containing a small quantity of a milky fluid (half encysted, 
Lawrence ; glandiform, Tyrrel ; albuminous, Mackenzie). There is 
most generally a small point near the centre, through which part of 
the contents may be pressed out ; sometimes there are more than 
one. The best mode of removing these tumors is to transfix them 
with a small knife, and gently draw out the divided halves with a 
pair of forceps. 

Tumors are often found more or less connected with the tarsal 
cartilage, and are called " tarsal tumors." They are situated be- 
neath the fibres of the orbicularis muscle, and very seldom reach a 
size beyond that of a pea. They vary in their nature, sometimes 
consisting of a " gelatiniform fibrinous matter, not encysted,"* but 
more generally encysted, containing a fluid, " sometimes limpid and 
clear, like serum, or frequently glairy and viscid, like the white of 
egg ; occasionally semi-purulent, and in some few instances curdy :"f 
they occasionally inflame, and pus is formed. They often consist of 
diseased Meibomian glands. They project both externally and inter- 
nally. The best mode of treating them is to evert the lid, punc- 
ture them from the inner side with a small double-edged knife, press 
out the contents, and freely break up the cyst, otherwise the disease 
will return. Should they prove solid, the soft texture may be brok- 
en down with a probe. In some cases, after this operation, a soft 
fungus projects, which, however, may be readily removed. It is an 
error to attempt the dissection of these tumors from the exterior of 
the lid, as they are so firmly attached to the tarsal cartilage that it 
would be necessary to cut into it, and thus, in all probability, make 
a hole completely through the lid. Mr. Tyrrel says, that " whilst 
the tumor is very small it should not be touched." 

Tumors sometimes form immediately beneath the conjunctiva of 
the eyelids, where it is reflected on the globe ; they most generally 
consist of a very thin cyst, containing a watery fluid {hydatid). They 

* Wharton Jones. Ophthalmic Medicine and Surgery, page 450. 
t Tyrrel on the Eye, vol. i. page 477. 
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are easily removed by incising the conjunctiva, and drawing them 
forward with a hook. 

" Hordeolum, or stye, is a small circumscribed inflammatory tu- 
mor, situated near the free margin of the eyelid, usually about the 
size of a small barleycorn." It is, in fact, a minute boil or furuncle, 
the two diseases accurately corresponding in all their essential cha- 
racters. The pain should be alleviated by fomentations or other 
soothing applications. The small tumor usually passes through its 
stages without requiring any other interference ; sometimes, how- 
ever, the minute slough which forms in the last stage separates 
slowly, and requires to be touched with nitrate of silver. I have, 
however, in several cases, transfixed the little tumor as soon as it was 
fully formed, with success, alleviating greatly the pain and mate- 
rially hastening its progress. 

Occasionally, instead of proceeding onwards to suppuration, it 
becomes indurated and torpid in its progress. It has been termed 
" hordeolum induratum." The terms chalazion and grando have 
been used in different senses by different writers on these subjects; 
by some employed synonymously to signify an indurated stye ; others 
restrict the term grando to this tumor, and apply the term chalazion 
to the non-encysted form of tarsal tumor : this is of very little im- 
portance : the indurated stye rarely proves troublesome ; seldom if 
ever requires removal ; but generally disappears with improving 
health. 

Minute encysted tumors, not larger than the head of a pin, are 
sometimes found along the margin of the lids, often scattered over 
the surface of the palpebrae and adjacent parts. They appear as 
minute white points, are rarely found singly and are termed milia. 
They remain stationary and cause but little inconvenience. Per- 
haps the best mode of removing them is to scratch the epidermis 
covering them, and then press them out. Some practitioners excise 
them with scissors, previously making a small incision on either side, 
if they are deeply imbedded. 

Small watery vesicles also appear along the margin of the eyelids, 
and are termed phlyctenulw. If simply punctured, they soon re-form. 
They should either be removed with the knife, or with scissors ; or a 
portion may be removed, and the remainder touched with nitrate 
of silver. 

Verruca, or warts, occasionally grow on the eyelid ; if peduncu- 
lated, they may be removed, and an escharotic applied to the bleed- 
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ing surface. If they have a broad base, then the escharotic alone 
will suffice. 

Neevi are sometimes found in this locality, both the simple mole 
and the vascular nsevus; the subcutaneous form is, however, rarely 
seen here. They are discovered soon after birth. The mole is a 
simple discoloration of the integument, and is productive of no evil 
beyond that of being unsightly; Avhereas, the vascular nsevus, un- 
less at once removed, is very liable to become a formidable evil. 
They may, for the most part, be treated in the same manner, and on 
the same principle as common n?evi; but, when situated on the eyelid 
itself, great care is required in their treatment. All means involving 
any considerable loss of blood are objectionable; inasmucli as the 
subjects are, for the most part, of infantile age. In the majority of 
these cases, the naevi being cutaneous, the destruction of them by 
escharotics is perhaps the best treatment to be adopted. When 
the subcutaneous textures are involved, the ligature may be cm- 
ployed; but when completely subcutaneous and very large, injection 
has been adopted with success. In selecting a remedy, we should 
give the preference to that which will effectually cure the disease 
with as little subsequent mischief as possible, whether by producing 
deformity, or what is even a greater evil, by impairing the functions 
of the parts involved. 

ENTROPION.— ECTROPION. 

Entropion, or inversion of the eyelids, — ectropion or eversion of 
the eyelids, if allowed to become chronic, are productive of so much 
mischief that some means for their removal are imperatively called 
for, and this end can only be accomplished, in many cases, by the aid 
of an operation. The causes giving rise to these abnormal condi- 
tions of the lids are various, and must be thoroughly understood? 
before we can hope to remedy the evil. Previous to the decision 
upon any operation, we should satisfy ourselves that the disease is 
radical in its nature ; not dependent upon any temporary cause, and 
beyond the influence of palliative measures. 

Ectropion may result from, first, thickening of the conjunctiva, 
the effect either of acute inflammation of that membrane, examples 
of which appear in the purulent ophthalmia of infants, such ex- 
amples being temporary only ; or of more chronic inflammation, by 
which the conjunctiva becomes much thickened, and assumes the 



ECTROPION. 587 

character of a granulating surface, or, as it is termed, fleshy ; while 
the skin, excoriated by the discharge, shrinks, and thus draws the 
edge of the lid outwards. If this condition of the conjunctiva do 
not yield to the judicious employment of simple remedies, it may be 
necessary to pare off the thickened membrane, and the consequent 
contraction produced by the cicatrizing process will tend to draw 
the lid into its proper position. But when the eversion is consider- 
able, and has existed for any length of time, the tarsus becomes 
altered in figure, enlarged, and is no longer adapted to the convexity 
of the globe. To remedy this evil, a portion of the lid in the form 
of the letter V, composed of the whole thickness, must be excised in 
the following manner. 

The portion to be removed being held firmly by a pair of tenacu- 
lum forceps, two oblique incisions, commencing at the. margin, and 
uniting at an angle near the orbital edge of the bone, or below it, 
should be made completely through the lid, not with a pair of 
scissors, as recommended by some operators, for scissors bruise as 
well as cut, and are always to be avoided in operations where union 
by the first intention is important, but with a small sharp-pointed 
knife. The edges of the wound should be accurately united by the 
finest sutures. 

Secondly. A cicatrix, either on the lids, or on the brow, or cheek, 
the result of ulceration or injury, particularly consequent on burns. 
In extreme cases of this kind, the deformity is very considerable, 
the lid being entirely drawn away from the globe, and the tarsus 
fixed to the cheek. Many different operations have been employed 
for the relief of this unsightly condition. By freely dividing all 
impediments, we can often restore the lid to its natural position, but 
the contraction of the wound, as it heals, reproduces the deformity, 
and we are often unable, even with the greatest care, to counteract 
this result. To remedy this, portions of sound integument have 
been raised and brought on to the wound ; such autoplastic opera- 
tions have proved, more or less, successful in many cases, in the 
hands of Dieffenbach and others. No particular directions can be 
given for these operations ; each case requiring division peculiar to 
itself. One remark, however, on the portion of sound skin to be 
raised may be worthy of mention. 

Jaeger, of Vienna, who was the first to perform this operation, 
brought into position integument reflected from the forehead or 
cheek, while Dieffenbach improved on the operation, by transplanting 
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the sound skin laterally, without reversing it; thus in the case of 
the lower lid, the cicatrix is removed, and the lid liberated freely, 
and elevated, leaving a triangular wound, the basis of the triangle 




looking upwards ; an incision is then carried outwards from the ex- 
ternal angle, and parallel with the base, towards the zygoma ; this 
incision being somewhat greater in extent than the base of the wound. 
From the extremity of this incision another is carried downwards 
and inwards, towards the lower angle of the wound. The portion 
of skin thus marked out is detached from the subjacent parts, ex- 
cept at its basis, and adapted to the wound left by the removal of 
the cicatrix ; it is then accurately fixed by sutures, while the space 
left vacant is treated as in the case of an open wound. This opera- 
tion, or a modification of it, I should be inclined to recommend in 
a favorable case, with this addition, the plan being proposed by 
Chelius, as part of another operation. Two loops of thread are to 
be drawn through the skin, near the tarsal edge of the lid, and fast- 
ened by plaster to the forehead, in the case of the lower lid, so that 
it may be retained in its natural position for some time during the 
healing process. 

Entropion may result from — first, thickening of the conjunctiva 
at the point of its reflection from the lid to the globe ; thus pushing 
the orbital portion of the lid outwards, and tilting, as it were, its 
margin inwards; this effect is often increased by a spasmodic action 
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of the orbicularis muscle. No operation is called for here, or, indeed, 
would be of any avail ; the judicious employment of remedies will 
seldom fail in removing the disease. But, in order that these reme- 
dies may prove successful, some means must be adopted to remedy 
the existing entropion, and this may be accomplished by a mechani- 
cal contrivance. Adhesive plaster applied for the purpose of draw- 
ing up the integument, and a compress on the lid over the thickened 
membrane, have been employed, but the result has not been success- 
ful, in consequence of the action of the secretion on the plaster, and 
fresh applications become frequently necessary. The intended pres- 
sure is much more efficiently accomplished by means of a piece of 
flexible wire, bent in the form of a pair of spectacles, but with two 
semicircles only, whose convexity is so adapted to the surface as to 
press on the skin over the thickened membrane, and this portion 
may be covered with lint or wash-leather. This contrivance is easily 
secured to the face. 

Secondly. Contraction of the ciliary margin of the lid is some- 
times the result of protracted ophthalmia tarsi ; the tarsus becomes 
corrugated and shortened, and the cilise, turned inwards towards 
the globe, cause an intolerable amount of irritation. In a slight 
case, where the mischief does not extend deeply, it may be sufficient 
to remove a portion of the skin along the margin, either by strong 
acid, or by the preferable agency of a sharp knife. " With a view 
to make the operation more eifectual, a portion of the orbicularis 
should be removed also, that a firm cicatrix may be produced."* 

In severer cases, however, other means must be employed. An 
operation has been recommended by Mr. Crampton, and followed with 
little modification by Mr. Guthrie, of a rather extensive nature, con- 
sidering the parts dealt with. Two perpendicular incisions are made 
through the entire lid, with a strong pair of scissors, one on either 
side of the inverted portion, the internal incision being made ex- 
ternal to the punctum. This division sets the contracted ciliary 
margin at liberty: a portion of the external skin between these inci- 
sions, and just above the margin of the lid, is removed (as in the 
operation elsewhere described), and the edges of the wound are united 
by sutures, which are left of sufficient length to be carried upwards 
(in the case of the upper lid), and confined on the brow, thus 
elevating the liberated portion. Should the tarsal cartilage not 

* Lawrence on the Eye, p. 129. 
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readily yield to pressure, a small incision may be made in each 
edge. The sutures are left to separate by ulceration, and the 
vertical incisions to granulate. The wound is dressed with simple 
cerate. 

Mr. Ware simply made a perpendicular section through the whole 
substance of the lid, near its centre ; this, of course, is followed by a 
separation of the edges of the wound, which presents an outline 
similar to that of the letter V ; and this is gradually filled Avith 
granulations. Mr. Tyrrel has also performed this operation both 
on the superior and inferior palpebne, with perfect success. 

There is another operation which is certainly effectual in removing 
the prominent evil ; viz., the irritation caused by the inverted eye- 
lashes. This is excision of the portion of the lids containing the 
bulbs of the cilise. Mr. Saunders, Mr. Tyrrel, and others, have 
proposed to remove the entire tarsus, but this is unnecessary, and 
therefore unwarrantable; a modification of the operation for trichiasis 
answers every purpose. Entropion here exists, in addition to tri- 
chiasis, and the same principle will apply to both. The incision 
through the skin may be made at a greater or less distance from the 
border, in proportion as the skin is more or less redundant ; and the 
dissection in this case is carried obliquely into the margin ; care 
being taken to avoid the mucous membrane, which should be left 
entire. The wound must be closely united by sutures, and should 
the condition of the tarsus oppose this relation, a perpendicular 
incision, through the whole border of the lid, may be made at 
each extremity of the wound. These incisions should not extend 
further than is absolutely requisite, and, if possible, had better be 
avoided altogether. 

Thirdly. Ulceration upon the inner surface of the lid is also men- 
tioned as a cause of entropion. It will need no special treatment. 

Fourthly. Entropion is sometimes the result of redundancy of the 
skin of the cheek ; this occurs for the most part in elderly persons 
(entropium senile). The subcutaneous fat is absorbed, the skin of the 
lid loses its elasticity, and falls into folds, and inversion results : the 
ciliae are thrown inwards, but produce little irritation. To remedy 
this condition, it is necessary to remove a portion of the superfluous 
skin, and by bringing the edges of the wound together, to restore the 
lid to its proper position. The removal of the skin may be effected 
either by means of strong acid or by the knife. If the escharotic 
be preferred, the lid being carefully dried, strong sulphuric acid 
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should be applied upon a piece of hard wood, brought to a point, 
like a pencil, in transverse lines, extending the whole width of the 
lid, commencing about one-eighth of an inch from the attachment of 
the cilise. Great caution must be employed to prevent the action of 
the acid from extending beyond the limits required. The portion of 
integument destroyed first becomes white and corrugated, and then 
brown ; it afterwards separates, and ultimately leaves a cicatrix, 
which is not very conspicuous, and well answers the intended pur- 
pose. We should determine, before the application, the extent of 
surface it is necessary to destroy, by pinching up a portion of the 
skin, so as to restore the lid to its proper position. 

But this method is more painful and uncertain than that with the 
knife. A sufficient portion of the loose skin of the lid is pinched 

Fig. 79. 




up by means of blunt forceps, constructed for the purpose, and re- 
moved with a sharp knife ; the edges of the wound are accurately 
brought together by means of the finest sutures, and wet lint applied. 
We determine the extent of our incision J)y the redundancy of the 
skin, and the piece of integument ought to be removed near the 
margin of the eyelid. Some surgeons (Dzondi and Velpeau) have 
practised the excision of a vertical fold, but the transverse one, in 
the majority of cases, is more effectual. When the lid has been long 
everted and has undergone a change of figure, the removal of a 
portion of the skin will not always succeed, for in a short time 
the entropion is re-produced. It is desirable, therefore, should the 
former attempt fail, after excising the integument, to remove a 
portion of the orbicularis muscle, the action of which seems to exert 
much influence in prolonging the mischief; the subsequent cicatrix 
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is deeper and firmer. In all these operations, we must be careful to 
remove just so much of texture as is requisite, and no more, Leal 
in curing one evil we substitute another. If too little be removed, 
the entropion remains uncured ; if too much, ectropion will follow. 

Lagophthalmos, an inability to close the eyelids, may, like one 
form of ectropion, result from the contraction of cicatrices, in which 
case the operation for that affection is applicable here ; it may also 
arise from inaction of the orbicularis muscle, through paralysis of 
the portio dura, and is then to be treated by other means. 

Ptosis, or falling down of the upper eyelid, most frequently arises 
from paralysis of the third nerve, and is often the precursor of some 
much more serious evil ; but it may result from a redundancy of the 
integument of the lid, from injury to the levator palpebrse muscle, 
or it may be congenital, depending upon an imperfect development 
of the muscle. When dependent simply on a redundancy of the 
integument, an elliptical portion of the skin, of sufficient extent, 
may be removed, as in the operation for entropion. Little, I be- 
lieve, can be done in the other cases ; but, should ptosis exist inde- 
pendently of any detectable disease, if other treatment fail, it has 
been recommended that an elliptical portion of the skin of the lid 
near to the brow be removed, and the edges of the wound accurately 
united, so as to subject the lid to the action of the occipito-frontalis 
muscle. 

Ancyloblepharon, or preternatural union of the lids, is sometimes, 
though rarely, congenital ; it is much more often the result of ulcer- 
ation. It may be complete or partial. The only remedy is a careful 
division of the united surfaces ; but very great difficulty is expe- 
rienced in preventing them from uniting again during the process of 
healing. They must be separated as frequently as possible, and the 
raw edges covered with some simple cerate. The partial union which 
arises from ulceration is fortunately seldom of sufficient extent to 
absolutely require interference. When the union is incomplete, 
the operation is performed by passing a director under the united 
surfaces, stretching the lids, and dividing the united parts, cutting 
accurately in the line of junction, and taking care to avoid the tarsi. 
When the affection is congenital, should no aperture exist at the 
internal angle for the introduction of a director, the eyelids must be 
pinched up off the eyeball in a vertical fold, the surgeon securing 
one, and the assistant the other ; and the united edges separated at 
the part. Through the aperture thus formed, the director can be 
passed, and the division accomplished as before. 
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Symblepharon— union of the lid to the eyeball, is usually the 
consequence of injury of the conjunctiva, from the action of eschar- 
otics, as lime ; but it may result from ulceration of the two opposed 
surfaces, from whatever cause. The cornea is often involved. The 
union may be extensive ; the entire lid may be fixed to the globe, or 
consist merely of one or more slender bridles, passing between the 
surfaces. These, and also the more extensive union, may be divided ; 
but it is even more difficult in this case than in the former to pre- 
vent the recurrence of the union. Symblepharon may exist in com- 
bination with ancyloblepharon. To determine this, when ancyloble- 
pharon is partial, the opposed surfaces may be examined with a 
probe ; when the union of the lids is complete, they must be pinched 
up, and the patient directed to put in motion the eyeball, and notice 
taken whether or not it moves free and independently of the lids. 

Epicanthus is a congenital peculiarity : a fold of skin extends 
more or less vertically from the side of the root of the nose over the 
inner canthus of the eye, the margin of the fold is crescentic, and is 
gradually lost in the eyelids : it is usually from one to two lines in 
breadth, and perhaps limits slightly the separation of the eyelids. I 
should hardly imagine an operation can ever be required ; one has, 
however, been performed, consisting of a vertical excision of an 
elliptical piece of skin, external to, and on a level with the fold, and 
then uniting the edges of the wound. 

Trichiasis, — a growing-in of the eyelashes against the globe, the 
border of the eyelid remaining in its natural position ; and distri- 
chiasis, in which the misdirected eyelashes are disposed, not very 
regularly, in a row distinct from the others, — admit of relief only 
from operation. The affection may be complete or partial, varying 
from a single eyelash to the whole row. 

The faulty hairs may be removed. This operation is best accom- 
plished with broad-pointed forceps. The eyelid being slightly 
everted, and drawn from the eyeball, the surgeon removes each hair 
singly ; seizing it as near to its root as possible, and pulling steadily 
till it comes out. If the effort be too sudden, the eyelash is apt to 
be broken, in which case the remainder must be seized as before, 
and removed ; for, if left, it would create more irritation than the 
entire eyelash. If both lids require this operation, the surgeon 
should commence with the lower. This remedy is only palliative, 
the eyelashes being reproduced. If the case requires a more effectual 
remedy, the operation of extirpating the bulbs of the inverted cilise 
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must be resorted to ; and it is accomplished in the following manner. 
The lid being supported and extended on a smooth piece of horn, 
adapted to its under-surface, is retained there steadily by an assist- 
ant, who fixes the eyelashes against it, with the thumb-nail of the 
hand supporting it. This, however, is not absolutely necessary, as 
the lid may be steadied by a pair of forceps at either extremity ; 
taking care not to injure the lid, and especially avoiding the punc- 
tum. The surgeon, with a small sharp-pointed knife, makes an 
incision parallel to the border, and about one line and a half from 
the anterior margin, down to the cartilage, in length equal to the 
extent of the inverted cilia? ; each extremity of the incision is con- 
tinued to the margin. The narrow flap thus marked out is seized 
with forceps, and dissected clean off the cartilage, towards the mar- 
gin of the lid, great care of course being taken to avoid the punc- 
tum and canalicule. The detached flap is now to be cut away from 
the margin of the lid, leaving room for the insertion of sutures ; 
these, however, are not always used or required. The divided parts 
bleed very freely, and must be frequently sponged during the opera- 
tion, in order that the surgeon may view the divided parts. A care- 
ful examination must be made to ascertain that no bulb is left behind ; 
should this occur, it would be seen as a black point, which should 
be seized with fine-pointed forceps, and removed. The edges of the 
wound had perhaps better be united with the very finest sutures, 
and a wet cloth laid over the wound. 

"When but a few eyelashes have been turned in, the excision of a 
V-shaped portion of eyelid has been practiced ; this is unnecessary, 
as the preceding operation is adapted to all cases. Some surgeons 
destroy the bulbs by puncturing them and introducing a point of 
nitrate of silver. When only one or two eyelashes are affected, this 
plan is, perhaps, not objectionable. 

The eyelids, more especially the lower, in common with the skin 
of the cheek, are sometimes the seat of cancerous disease ; here the 
only remedy likely to be of service is complete extirpation of the 
diseased structures, the knife cutting through the healthy parts 
around. "When the disease is limited to a small extent, powerful 
escharotics may be employed, but the experience of the greatest 
authorities in these matters is in favor of excision. It is sometimes 
remarkable what a large portion of the eyelids maybe removed, and 
the eyeball still remain, after recovery, tolerably well protected by 
the elongation of the remainder. 
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CHAPTER XXVI. 
ON OPERATIONS -ON THE CONJUNCTIVA, CORNEA, AND IRIS. 

EXAMINATION OP THE EYE. LODGMENT OP FOREIGN BODIES. PTERY- 
GIUM. — PROLAPSUS IRIDIS. — PARACENTESIS OP THE CORNEA. STAPHY- 
LOMA. — ARTIFICIAL PUPIL. VARIETIES OF OPERATIONS FOR. — AFTER 

TREATMENT. 

Simple as the subject may appear, a few words upon the best 
method of examining the surface of the globe and interior of the 
lids will not, I conceive, be misplaced. Much depends on the 
manner in which this is effected, both as regards the amount of in- 
convenience or even pain given to the patient, and also the extent of 
view obtained by the surgeon of the parts he intends to explore. 
We examine the eye for two different purposes: — (1) to ascertain 
whether any foreign body is lodged within the lid ; (2) to ascertain 
the exact condition of the organ in disease. In the first case, we 
have usually to deal with a healthy eye, and our examination must 
be minute and complete. The patient should be seated in a good 
light, with the head a little reclined, and in such a position that the 
light falls obliquely upon the globe from the temporal side. He is 
then desired gently to close the lids ; and the surgeon, placing his 
forefinger upon the centre of the lower one, immediately below the 
ciliary margin, draws it downwards, without effort, upon the cheek, 
and thus obtains a perfect view of its internal surface. Having 
satisfied himself as to its condition, he next proceeds to the exami- 
nation of the upper lid, raising it in the same manner as he 
depressed the lower one, and employing the thumb of the other 
hand for the purpose. Thus a full view of the anterior surface of 
the globe is obtained, which may be assisted by directing the pa- 
tient to move the eyeball in different directions. A complete exami- 
nation of the interior surface of the upper lid, however, cannot be 
effected by this simple method ; we must evert it. For this purpose 
the surgeon holds the eyelashes with the thumb and forefinger, and 
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draws the lid downwards, and a little from the surface of the globe; 
then pressing a probe gently upon the surface along the upper or 
orbital edge of the tarsal cartilage, he draws the lid upwards, over 
the probe, which is then removed. When the examination is com- 
pleted, the lid is replaced by simply drawing it outwards and down- 
wards. 

Foreign bodies, as minute particles of flint or steel, often adhere 
to, and are imbedded in the conjunctiva, covering the cornea, and 
are sometimes not discovered when we look directly at the eye, but 
are readily detected when the organ is viewed obliquely. If any 
particle be discovered, it should be extracted, provided the removal 
can be effected without much violence to the eye. The point of a 
probe or a cataract needle may be used for the purpose, the patient 
being directed to fix his eyes upon some object before him. Should 
the minute substance be imbedded in the conjunctiva, over the cor- 
nea (as indeed is most frequently the case), we must endeavor to 
detach it with the point of the needle, with the greatest care ; and 
if we do not succeed, after one or two efforts, we had better leave it 
to be detached by ulceration, employing in the meantime every 
means to avert inflammation. Unsuccessful attempts many times 
repeated may effect much mischief. If a particle of iron or steel 
remain for some time adherent to the cornea, it becomes oxidized, 
and after the minute particle has come away, the stain and the de- 
pression left behind are often mistaken for the body itself: we should 
be careful to avoid this error, by examining minutely the doubtful 
point obliquely. The resources of nature for the removal of all 
objects hurtful to the organ of vision are abundant, and a beautiful 
example of this power is here presented to us. When particles of 
dust or other matter lodge in the eye, the organ is rubbed with some 
violence, it then becomes congested with blood, and the pain is in- 
creased. It is far more prudent to leave the eye untouched, and to 
refrain from interference. Nature takes cognizance of the evil. 
The conjunctiva is irritated by the extraneous substance, an in- 
creased secretion from the lachrymal gland is the result, the eye is 
suffused with tears, which escape at length over the lid, and the 
cause and effect are removed together. 

The examination of an inflamed eye must be conducted in a 
somewhat different manner from that above described. The sensi- 
bility of this delicate organ is then greatly increased, and becomes 
intolerant of the least violence. To effect this, the eversion of the 
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upper lid is, with some exceptions, unnecessary, and often impracti- 
cable. All that is requisite is to obtain a sufficient view of the 
globe, and as much of the interior of the lids as we can expose by 
separating them in the manner described ; in doing this, we must be 
careful not to press them against the globe, but should accomplish 
our object with a light hand. We should also be cautious not to 
raise the upper and depress the lower lid too greatly at the same 
moment, lest, by stretching the angles of the eyelids, we cause un- 
necessary pain. We should avoid a prolonged examination at one 
time ; repeating it, if necessary, after a short interval of rest, rather 
than give cause of complaint, or retraction of the head. An in- 
flamed eye should not be exposed to a larger quantity of light than 
is absolutely necessary. We often defeat our own object by not 
attending to this rule ; we do not require excessive light for the pur- 
pose, and the patient will often permit a full examination of an in- 
flamed eye in a moderate light, while in a stronger one, spasmodic 
action of the orbicularis muscle completely baffles all attempts to 
obtain a sufficient view of the organ. In cases of strumous ophthal- 
mia, this is especially observed : we should carefully shade the eyes 
from light, if we wish to obtain a good view of the globe. It re- 
quires some tact to obtain a view of the cornea in infants affected 
with purulent ophthalmia ; it is of great importance to accomplish 
this, in order to ascertain the condition of the membrane. The ap- 
plication of more or less force is often resorted to for this purpose, 
but in my experience is always unnecessary, and, for the most part, 
unsuccessful. A nurse should hold the child on her lap, while sit- 
ting ; the child's head should rest between the knees of the surgeon, 
a towel having been previously thrown across them. The eyes 
should be shaded from the light for a moment or two, and when the 
child is tranquil, and ceases to resist, let the lid be separated quickly, 
in the manner before described. A little practice is necessary to 
accomplish this adroitly. The child is taken by surprise ; we obtain 
only a momentary view, but sufficient for the purpose. If necessary, 
it may be repeated. This method is, I conceive, much preferable to 
any attempt at forcibly separating the lids ; consequent on which 
effort the child struggles, the orbicularis contracts violently and 
spasmodically, the lids are forcibly closed, and become everted, and 
the eye being rolled upwards and inwards, we see nothing beyond 
an inflamed and swollen conjunctiva. 

Many diseased conditions of the eye may be examined in a strong 
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light, without any inconvenience to the patient, and with advantage 
to the surgeon; as cataract, glaucoma, amaurosis, &c. 

Pterygium — a peculiar alteration of the ocular conjunctiva, of 
which membrane a triangular portion, with the apex most frequently 
directed towards the centre of the eye, becomes thickened and ele- 
vated. It is sometimes transparent, sometimes red and fleshy. It 
often encroaches on the cornea; but Mr. Lawrence asserts, that he 
has never seen it so far advanced as to impede vision. If it do not 
yield to other treatment, it may be removed. The eye being a little 
turned in the direction of the disease, the growth is to be seized and 
slightly raised with tenaculum forceps ; a small, thin, and narrow- 
bladed knife is then passed through the base, with the edge towards 
the cornea ; the pterygium is separated from the sclerotica, as far 
as the margin of this structure. The edge being then turned*up- 
wards, the knife cuts its way out, dividing the abnormal substance, 
and leaving the portion attached to the cornea untouched. The flap 
thus formed is elevated, and the separation from the globe completed, 
in the direction of its base or outer attachment, close to the sound 
membrane. The portion remaining on the cornea is left untouched, 
and gradually disappears. Should the operator incautiously excise 
this portion, an opaque deposit will result, which will prove an evil 
as great as the pterygium itself. Cold or tepid water is generally 
the only after application required; sometimes, however, simple 
astringents are useful. 

Polypi-Warts, and other excrescences of the conjunctiva, are 
occasionally, though rarely, met with. They are easily removed, by 
being seized and slightly raised by means of forceps ; their base is 
then detached from the conjunctiva. 

Prolapsus iridis is sometimes the immediate effect of penetrating 
wounds of the cornea : the iris must be returned if possible. By 
exposure of the eye to a strong light the iris may contract, and thus 
free itself from its contact with the wound. If this attempt fail, 
the eyelids should be closed, and after gently rubbing the upper lid 
over the cornea, the eye should be suddenly opened to a bright light. 
This method occasionally succeeds. Should the pupillary margin be 
entangled in the wound of the cornea, the effect of belladonna to 
the brow may be tried. But it should be remembered that the 
action of the iris is much impaired by the loss of the aqueous 
humor, having now to contend against the resistance of its own 
weight, besides the impediments caused by contact with adjacent 
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parts. All attempts to force back the protruded portion of the 
by means of a blunt probe, &c, almost invariably fail; and unless 
such endeavor be made very gently and cautiously, there is great 
risk of additional protrusion. Sometimes the prolapsed portion is 
so tightly embraced by the edges of the wound that this means 
affords little prospect of success. In such a case, the portion ex- 
ternal to the cornea may be removed with a pair of scissors, and 
especially so if it consist of the pupillary edges, and then the 
effort at reduction may be repeated. By this proceeding, we may 
preserve the cornea, although at the expense of the pupil. By 
leaving the iris protruding, synechia anterior, contracted pupil, 
greater or less opacity of the cornea — if not partial staphyloma — 
will in all probability result. 

Foreign bodies may pierce the cornea without passing through 
its substance, and project into the chamber, or they may pass com- 
pletely into it, and either lie freely at the bottom, or become fixed 
in the iris, or crystalline lens. Their removal is, of course, urgently 
indicated ; but it is not always easy to accomplish this, especially 
after some time has elapsed; but coarse manipulation will greatly 
aggravate the evil. Should any portion of the foreign body pro- 
trude externally, it may be withdrawn without much difficulty ; if it 
have completely entered the chamber, it may be extracted through 
the wound of the cornea, if that be sufficiently large, by means of a 
small hook or delicate pair of forceps. If the wound be too small 
for that purpose, and be so placed that its enlargement would not 
be advisable ; or, if it be healed, a clean section of the cornea, near 
its margin, of sufficient length may be made, with a cataract knife, 
in the position most convenient for extracting the foreign body, 
which may escape with the aqueous humor in the process of divi- 
sion. Extraneous substances remaining in the eye sometimes be- 
come enclosed in a capsule of lymph, and cease to cause irritation. 
Small particles of iron or steel may become oxidized and dissolved. 

Paracentesis of the cornea, or evacuation of the aqueous humor. 
is an operation very seldom required. It may be performed either 
with a broad double-edged needle, or a narrow cataract-knife. The 
instrument is to be introduced, with the flat surface forwards, near 
the margin, and in a direction towards the centre of the pupil. 
Care must be taken that it penetrate the cornea, and not pass be- 
tween its layers. The point of the instrument should not penetrate 
into the anterior chamber as far as the iris ; but as soon as it has 
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passed through the cornea, the handle should be depressed, bo that 
the long axis of the blade be more parallel to the surface of the iris. 
The instrument may then be pushed a little further on, if a larger 
opening be required. By slightly withdrawing and rotating it on 
its axis, the aqueous humor is allowed to escape. The instrument is 
withdrawn before the iris can fall against it. There is often great 
difficulty in exposing the eye sufficiently for the performance of this 
operation ; it is generally exceedingly painful and intolerant of light. 
The patient is placed in the same position, and the eye exposed, as 
in the operation for extracting a cataract. 

Staphyloma consists in an increase of size, with change of figure 
in the cornea ; this structure becomes more prominent, and is almost 
invariably opaque, with adhesion of the iris to its posterior surface. 
It may be partial or complete ; in the former case, the use of the 
knife is seldom if ever necessary ; paracentesis corneae, however, is 
sometimes useful. In total or complete staphyloma, the treatment 
may be either palliative or radical. The former consists either in 
subduing the inflammation or puncturing the cornea. Sometimes, 
indeed, repeated puncturing is very beneficial ; the eyeball Shrinks 
and becomes quiet ; but the operation more generally fails, and some 
other effectual plan of treatment is required. The radical cure con- 
sists in shaving off the projecting portion, which is to be accom- 
plished in the following manner. The patient, being placed in the 
sitting posture, reclines his head against the breast of an assistant, 
who supports it, and freely separates the lids. The operator, com- 
manding the globe, by passing a hook through the staphyloma, 
transfixes the centre of its base with a cataract-knife, the edge being 
turned upwards. Having divided the upper half, he raises it by 
means of the hook, and completes the section of the lower portion. 
When the first incision is made, the aqueous humor escapes. The 
removal of the staphyloma is usually followed by the escape of the 
lens, and a portion of the vitreous humor. As soon as the operation 
is completed, the lids should be closed, and wet lint applied over 
the orbit, and the patient placed in bed and kept perfectly quiet. 
Should inflammatory symptoms arise, they must be combated. Some- 
times the operation is followed by a good deal of hemorrhage, in 
consequence of division of the abnormally vascular iris ; for this 
reason, it is not desirable, says Mr. Tyrrel, to perform the operation 
on a child of feeble power ; who also warns the operator not to in- 
terfere with the sclerotic tunic, having observed severe suppurative 
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inflammation to follow in several cases in which that coat has been 
divided. The assistant who separates and fixes the lids should 
avoid pressing on the globe, for, if the entire of the vitreous humor 
escape, the subsequent collapse is so complete as to afford but an 
indifferent support for an artificial eye. Sometimes a fungus grows 
from the wound, which readily yields to the application of caustic. 
Should the closed lids become distended by blood, after the opera- 
tion, the clots must be removed. The result of this operation is, 
that the coats of the eyeball collapse, the whole globe shrinks, and 
forms a small tubercle in the orbit, and the eyelids recede. An 
artificial eye is adapted to the remains of the natural one, and may 
be made to resemble it so perfectly that the deception is not de- 
tected by casual observers. The muscles of the globe still continue 
to act upon the shrunken mass, and the artificial eye partakes of its 
movements, and acts in harmony with the natural one. The lateral 
movements are generally best performed, the vertical ones being 
less perfect. The artificial eye is introduced by first passing the 
upper edge under the upper lid, and then by depressing the lower 
lid it is received into its place. It produces at first a little incon- 
venience, but rarely any great amount of irritation. T,hese are not 
the only cases adapted for the use of an artificial eye. It may be 
worn whenever the natural eye has been destroyed as an organ of 
vision, and reduced sufficiently in size for the purpose ; all morbid 
action, of course, having ceased. 

FORMATION OF AN ARTIFICIAL PUPIL. 

In certain cases it becomes expedient to alter the position of the 
pupil, or to form a new pupillary aperture. An artificial pupil is an 
opening made in the iris, serving as a substitute for the natural one, 
when the latter is either obliterated, or by other changes in the 
iris, or in the surrounding parts, rendered useless for. the purposes 
of vision. The formation of an artificial pupil is an operation re- 
quiring the greatest delicacy of manipulation, and its success depends 
very much upon its skilful performance. The states of the eye re- 
quiring the operation are various ; simple closure of the pupil, obli- 
teration of it by adventitious substance, with or without adhesion 
of its margin to an opaque capsule, contraction or closure of the 
pupil with synechia anterior, partial staphyloma, leucoma, or any 
two or more of these combined, are examples of the result of disease, 
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in which vision is often greatly benefited by an operation. Before 
undertaking to form an artificial pupil, we should convince ourselves 
that the morbid condition of the eye is beyond the influence of other 
remedies, and that the integrity of the nervous structures of the eye 
is unimpaired. This operation merely provides for the admission of 
light, and has no power beyond this of restoring sight. The patient 
is always able to distinguish light from darkness, provided the 
retina be healthy, whatever may be the obstruction requiring the 
operation. If, therefore, he be unable to detect the presence of 
light, all hope of benefit from an operation had better be abandoned. 
The globe should be natural both in size and consistence. If the 
natural texture of the iris be destroyed, at least in its outer circle, 
the prognosis is unfavorable. The various conditions requiring the 
formation of an artificial pupil are mostly the consequences of in- 
flammation; we must take care, before operating, that this and all 
other disease be completely subdued, and bear in mind the liability 
to return of inflammation at any period shortly after recovery. 
"The formation of an artificial pupil," says Beer, "is indicated in 
those cases only in which the blindness is caused merely by the 
closure, or the obstruction of the normal pupil, when the sensibility 
to light is unequivocal, when no other deviations exist from the 
natural form and structure of the globe, which might render the 
operation extremely difficult or impracticable, when the previous in- 
flammation has been long and completely terminated, when the patient 
is in other respects healthy, and does not exhibit any marks of scro- 
fulous, syphilitic, or arthritic disease."* Indeed, the patient's state 
of health must be particularly observed. 

When one eye is sound, it is not advisable to operate; for, even 
supposing the operation to succeed, the patient will not be benefited, 
as he will, of course, prefer the use of the sound eye. Supposing 
one eye to be irrecoverably lost, it is not advisable to operate on the 
other, provided any degree of useful vision remain, as complete 
blindness may result. If all useful sight be lost, the experiment 
may be tried; if both eyes be affected, we must be content to operate 
on that which is least damaged. It is of little use to proceed on 
both, as the sight of one is almost certain to be more perfect than 
the other, and the more perfect will be generally used. 

The success of these operations is always very doubtful; for it is 

* Quoted from Lawrence on Diseases of the Eye. 
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a violence done to a sensitive organ, which has already been the 
subject of inflammatory disease, is often specific in its character, and 
especially liable to relapse. Those cases promise most success in 
which the condition of the eye requiring the operation is of a trau- 
matic origin, or the result of purulent ophthalmia. We cannot 
always determine the condition of the posterior parts of the eye, and 
are sometimes obliged to operate in considerable doubt on this point. 
The case is more favorable in proportion as the imperfection of 
vision is simply dependent on obstruction of the pupil, while the 
other parts are sound. The sight, even in the best cases, is only 
partially restored. Much will depend upon the central position in 
which we make the opening ; the nearer its approach to the centre, 
the more complete will be the recovery. Next to the centre of the 
iris, is the nasal side, on the level of the natural pupil, to be pre- 
ferred ; next in order, the temporal, then the lower part, and, lastly, 
the upper, which is most objectionable. In general, also, sight will 
be increased in proportion to the size of the new pupil, which will 
always contract for some time after the operation. 

The various states of the eye rendering the formation of an arti- 
ficial pupil necessary require corresponding diversities in the mode 
of performing the operation. Almost every case presents something 
peculiar, and the remedy must be adapted to it. The methods de- 
scribed are almost endless ; some authors enumerate forty or fifty, and 
the list might be augmented. It would be a useless task to enter 
into a description of these varieties. I shall describe the principal 
operations usually practised, mentioning the cases to which they are 
severally applicable, of which all the operations spoken of by authors 
are modifications, and have arisen out of the necessity of individual 
cases. Much depends, of course, upon the proper application of 
these methods; " the surgeon should be always careful to select that 
operation which occasions the least violence to the organ, provided 
that it be likely to succeed."* 

There are four principal methods of operating: — 1. Alteration of 
the position of the natural pupil. 2. Incision of the iris. 3. Ex- 
cision of a portion of the iris. 4. Separation of the iris from the 
ciliary ligament. All the operations described are modifications of 
one or other of the above. 

Sometimes the pupil is dragged from its natural situation behind 

* Tyrrel on the Eye, vol. ii. p. 518. 
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an opaque part of the cornea by bands of false membrane (synechia 
anterior); and it is in some cases practicable to divide these, in 
order to restore the pupil to a point corresponding with a trans- 
parent part of the cornea. A double-edged needle, gradually in- 
creasing in breadth from the point, is passed through the cornea, 
and the adhesions divided. The greatest care must be taken Dot to 
injure the lens, and this is easily avoided if the aqueous humor do 
not escape, but not otherwise. And in order to guard against this 
accident, it has been recommended to puncture the cornea obliquely. 

Sometimes opacity of the cornea exists immediately in front of the 
pupil, to such an extent as to cover it, even when dilated by bella- 
donna ; and in order to restore vision, it becomes necessary to alter 
the position of the pupil, so as to bring it opposite a transparent 
part of the cornea. Mr. Tyrrel remarks, that "when the position 
and extent of the opacity of the cornea do not preclude it, the 
pupil should always be brought downwards and outwards ;'** and lie 
also recommended the operation in cases of conical cornea, where 
accurate perception of minute objects is lost. 

The operation is thus performed : — The patient is placed in the 
same position as in an operation for cataract ; a broad needle, so 
held that one flat surface shall be parallel to the surface of the iris, 
is passed through the cornea, close to its margin, at that part to- 
wards which it is intended to bring the pupil. The instrument 
should fairly enter the anterior chamber, but should not be passed 
so far backwards as the pupil. The iris should be of course avoided ; 
and in order to effect this easily, as well as to obviate difficulty in 
the subsequent part of the operation, as little of the aqueous humor 
should be allowed to escape as possible. The needle being carefully 
withdrawn, a fine blunt hook, with a long bend (such as was used 
by the late Mr. Tyrrel), is to be passed through the opening, into 
the anterior chamber, as far as the pupil, with the bent limb, forwards. 
The extremity of the hook being introduced through the pupil, the 
bent part of the instrument is to be turned backwards by half 
rotating the handle between the finger and the thumb. The pupil- 
lary margin of the iris is then to be caught by the hook, and imme- 
diately the instrument is to be carefully withdrawn. When it 
arrives at the aperture in the cornea, its passage is liable to be im- 
peded while the point is directed backward ; it may then be half 

* Tyrrel on the Eye, vol. ii. p. 500. 
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rotated, as before, so as to bring it into the position in which it 
entered the anterior chamber; but in effecting this object, the hook 
should not recede from the opening in the cornea, lest the iris 
escape. Sufficient of this membrane should be withdrawn through 
the aperture to effect the desired change in the pupil, and the por- 
tion external to the cornea cut off by a fine pair of scissors. Some 
operators leave this to separate by ulceration ; but by cutting it off, 
a great source of irritation is avoided; and if the portion so with- 
drawn should happen to recede, the pupil may regain its original 
position. This is not, however, likely to happen if the opening in 
the cornea be not too large, which rarely occurs if made with the 
needle above described. 

Sometimes when the natural pupil has been diminished or dis- 
placed, as in synechia anterior, a mere fissure in the iris has resulted 
from the performance of the above operation, insufficient for the 
purposes of vision. A second operation performed on a similar plan 
often succeeds in restoring sight. An opening in some other part 
of the cornea is to be made (if the first operation has been performed 
at the outer and lower part, this may be undertaken above the 
centre), and the margin of the fissure seized and drawn through it, 
thus converting the pupil into a triangular one. There is usually 
more difficulty in this second operation in avoiding the capsule of 
the lens, but it may always, I believe, be accomplished with care. 
In many cases after the operation, the use of convex glasses greatly 
assists the sight, for minute objects. This results, probably, from 
the alteration in the distance between the lens and cornea, the latter 
being somewhat flattened. 

In some cases of synechia anterior, the pupil is altogether lost, 
when a modification of the preceding operation may be practised 
with success. The needle used to puncture the cornea may be made 
to penetrate the iris, close to its adhesion to the cornea ; the greatest 
care being taken not to pass the point of the instrument backwards, 
the capsule of the lens being nearly, if not quite, in contact with the 
posterior surface of the iris, in most of these cases. Immediately 
afterwards, without losing sight of the puncture made in the iris, 
the blunt hook is to be introduced as before described, passed through 
the aperture, and withdrawn. Usually the iris tears a little from 
the point seized by the hook. The great difficulty of this operation 
consists in avoiding the capsule of the lens, any violence done to 
which is followed by cataract. When a very small portion of the 
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cornea remains clear, the opening may be made into the anterior 
chamber, through the margin of the opacity, and, if necessary, the 
iris maybe punctured, near to the ciliary ligament, and drawn from 
that point to the opening in the cornea. This operation does not 
succeed so perfectly as when the pupil is formed nearer to the centre ; 
the ciliary processes in the latter case obstruct the passage of light, 
but the risk of wounding the lens is somewhat less. As to the size 
of the portion of the iris to be withdrawn and excised, we should be 
guided in a great measure by the circumstances of the case. We 
should endeavor to render the new pupil, if possible, at least equal 
in size to the natural one, bearing in mind the fact that, although 
we cut off only a small portion, the remaining aperture will be con- 
siderably larger. 

What remains protruding after the necessary portion is removed, 
is sometimes carefully pressed back with the curette, the eyelids are 
then gently closed, and suddenly opened to the light ; this is done 
for the purpose of disentangling the iris from the wound in the 
cornea, and setting it free. If it be intended to adopt this plan of 
operating, the corneal section should be more extensive ; a keratome 
or cataract-knife being used. The escape of aqueous humor, which 
follows, is sometimes accompanied with spontaneous prolapse of the 
iris. The portion of iris withdrawn should be raised with fine 
forceps and excised ; care being taken to include a portion of the 
pupillary margin. 

The formation of an artificial pupil, by means of incision of the 
iris, is best adapted to those cases in which the pupil is closed, 
whether by the organization of lymph, the result of inflammation, or 
in consequence of prolapse of the iris, the cornea being in its natural 
state of health, or, at least, a considerable portion of it transparent, 
and the lens removed. This condition of parts is sometimes met 
with after the removal of a cataract. If the lens be present and 
transparent, this operation is to be avoided, if possible, and some 
other adopted, as the lens are very liable to be wounded in the act 
of making the incision in the iris. The artificial pupil is formed 
either by means of a single incision, or of two incisions meeting at 
an acute angle. In order that a single incision may succeed in the 
formation of an aperture of sufficient extent, the texture of the iris 
must be healthy, at least in its outer circle, so that its fibres may 
retract when divided ; and for the same reason the iris should be 
on the stretch, otherwise the double incision is to be preferred. 
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A single incision may be made in the iris, either through the 
sclerotica or cornea. The operation through the sclerotica was re- 
vived and practised by Sir W. Adams, who invented for the purpose 
his iris scalpel ; this is a small, straight, slender knife. It is thus 
performed : the patient is placed in the same position as in the ope- 
ration for cataract ; the surgeon supports his hand by the little finger 
on the cheek, and holding the knife in such a position that the 
edge is directed backwards, he pierces the sclerotica on the temporal 
side, about one line or a line and a quarter behind its margin, in 
the line of its transverse diameter. We are generally directed to 
puncture the sclerotica, either just above or below its transverse 
diameter, in order to avoid the long ciliary artery. But the exter- 
nal long ciliary artery, at about the distance of two lines from the 
posterior margin of the ciliary ligament, divides at an acute angle 
into two branches, an upper and a lower. The artery, therefore, is 
out of danger, and we avoid wounding the branches if we puncture 
the tunics in the line of the transverse diameter. I need scarcely 
add, however, that it is exceedingly difficult to do this. Too much 
importance has been attached to this point. Mr. T. Wharton Jones 
has correctly described this division. (Ophthal. Medicine and Sur- 
gery, page 278.) 

The knife is to be pushed on towards the centre of the globe, 
for about the eighth part of an inch. The handle is then inclined 
considerably backwards, and the point of the knife, carried on, pene- 
trates the iris from behind, near its temporal margin. As soon as 
the point appears in the anterior chamber, the handle is brought 
forward, and the blade passed across the chamber, towards the op- 
posite side. By still inclining the handle forwards, the edge of the 
blade is applied to the surface of the iris, and by being a little with- 
drawn, is made to cut it. If the incision, by this movement, is not 
made of sufficient extent, the knife is to be again carried forwards, 
and again withdrawn, repeating this movement till a sufficiently 
large incision be effected, being about one-third the diameter of the 
iris. In some cases, particularly when the lens is absent, the iris 
yields so readily to the pressure of the knife, that its division is 
accomplished with the greatest difficulty. The most delicate pres- 
sure should be made against it, lest it be detached from the ciliary 
ligament. In cutting the iris, care should be taken not to enlarge 
the wound in the sclerotica, lest the vitreous humor escape. When 
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the iris is on the stretch, it is readily divided, and the wound imme- 
diately gapes and becomes fusiform. 

The operation through the cornea is thus performed : a section of 
this membrane is made at its lower and outer part, near its margin, 
for about one-fourth of its circumference, with a cataract-knife, in 
the same manner as in the operation for extraction of the leu- 
cataract); a fine pair of scissors (invented by M. Maunoir) is to 
be introduced through the opening, with their extremities closed. 
Maunoir's scissors are extremely delicate ; they are bent sideways 
at an obtuse angle, the blade corresponding to the convexity, sharp- 
pointed, the other, probe-pointed. As soon as they have entered 
the anterior chamber, the blades should be separated, and the sharp 
one made to pierce the iris and pass behind it, while the other probe- 
pointed blade is carried across the anterior chamber. The blades 
are then closed, and the iris divided. When the new pupil is re- 
quired to be more or less vertical, the operation through the cornea 
is preferable, it being very difficult to make a vertical division of 
the iris through the sclerotica. The vertical incision should be on 
one or other side of the centre of the iris, in order that the radiat- 
ing fibres may be divided. 

But the operation through the cornea is generally performed for 
the purpose of making a V-shaped incision in the iris. The in- 
cisions may be made in various directions ; the circumstances of the 
case being taken into consideration. Mr. Tyrrel recommends the 
first incision to be made from the outer and lower to the upper and 
inner part of the iris ; and the second from the commencement of 
the first, in a direction inwards and a little downwards ; the tri- 
angular flap thus formed has its apex near to the wound in the cornea. 
Dr. Mackenzie divides the radiating fibres only, making the incisions 
meet near the margin of the iris. The triangular portion, in which- 
ever direction it is formed, contracts. The flap should be depressed 
towards the vitreous body, by means of the scissors, otherwise it may 
easily reunite ; this mode of operation, however, is not consistent 
with the experience of all surgeons. 

The formation of an artificial pupil, by separating a portion of 
the iris from its ciliary connection, is a more violent operation, and 
inflicts a greater amount of injury on the eye than any of the pre- 
ceding ones ; and even when successful, is not followed by such 
satisfactory results, for the marginal pupil is less useful for the pur- 
pose of vision than that which is formed near the centre of the iris ; 
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moreover, the anterior extremities of the ciliary processes are some- 
what obstructive ; so that, although applicable to almost all cases, it 
ought only to be resorted to when other modes of operating are 
inadmissible ; such as in cases of extensive central opacity of the 
cornea, in cases in which another operation has been previously 
performed, and the opening has since closed, and in examples of 
general synechia anterior, where the transparent part of the cornea 
is so situated as not to allow of the operation by excision. 

The operation has been performed both through the sclerotica and 
cornea ; the former has, however, been abandoned, the operation 
through the cornea being preferred. Formerly the undertaking 
consisted in simply detaching the iris from the ciliary ligament, and 
leaving it ; but although in some examples in which the iris is healthy, 
the opening remains permanent, yet the iris more frequently resumes 
its former position, or becomes closed, in consequence of inflamma- 
tion. Some plan for obviating this evil was, therefore, deemed 
necessary, and the detached portion of iris is either secured in the 
opening of the cornea, or a portion drawn out and excised. 

The performance of this operation is attended with considerable 
pain ; the head must be well secured, and as the surgeon may require 
the free use of both his hands, the eyelids are to be separated by 
an assistant, the patient being placed in the same position as for 
extraction of cataract. The section of the cornea should be at the 
distance of at least half its diameter from the point at which it is 
intended to separate the iris ; if it be nearer, the cicatrix may inter- 
fere with the transmission of light ; but if it be made at too great a 
distance, the separation of the iris must be unnecessarily extensive. 
The situation at which the iris is to be detached will determine, in 
great measure, the place and position of the opening in the cornea. 
The size of the corneal section will depend upon the modification of 
the operation to be performed; if it be meant simply to leave the 
iris fixed in the wound, it must not be too large, otherwise it will be 
necessary to withdraw a portion and excise it. The incision of the 
cornea may be made with Jaeger's keratome, or Beer's cataract- 
knife, the point being moved a little towards each angle of the 
wound, so as to make the incision as extensive within as without. 
If it be intended to secure the detached portion of the iris in the 
opening, this should be just sufficiently large to allow of the intro- 
duction of the hook ; the point of the knife is to be directed at right 
angles to the surface of the cornea, but as soon as that membrane is 
39 
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perforated, the handle must be depressed, so as to bring the blade 
nearly parallel to the surface of the iris, in which direction it is to 
be pushed on, until an opening of sufficient extent is made. 

An immense variety of instruments have been designed for the 
purpose of seizing and detaching the iris; the simple hook usually 
employed is preferable to all; this is held like a cataract needle, and 
introduced with its flat surface through the opening in the cornea 
into the anterior chamber, with its convexity foremost, care being 
taken to prevent the escape of the aqueous humor. It is to be car- 
ried on quite to the ciliary margin of the iris, when its extremity will 
be concealed by the edge of the sclerotica. The point is now to be 
directed against the iris, fixed by delicate pressure, and then slightly 
withdrawn, so that a secure hold of the iris may be obtained. The 
texture of the iris is firmer towards its ciliary margin, and the nearer 
to this border it is transfixed by the hook, the firmer will be the 
hold obtained. In some cases, however, the texture of the iris is so 
altered, and has become so soft, that no kind of hook will secure it. 
Its substance is torn, instead of its margin separating: our only 
resource is then to seize the iris with a fine pair of forceps, intro- 
duced through the cornea, and thus effect the detachment. The hook 
being fixed, it must be again laid flat, to prevent the iris slipping. 
A cautious, steady, and gentle effort is now to be made, till the 
iris begins to separate ; the hook is then to be carefully withdrawn, 
till it, together with a portion of the iris, passes safely through the 
wound, and a sufficient portion is withdrawn to render the pupil of 
requisite size. Taking care that the part of the iris betweeD the 
edges of the wound is fixed there (and this may be effected, in some 
cases, by drawing it towards the angle of the wound), we detach the 
hook. If it be necessary to withdraw more of the iris than is 
required for fixing it in the corneal section, the superabundant por- 
tion is to be cut off with a fine pair of scissors. "When the pro- 
lapsed portion cannot be retained, more should be drawn out and 
excised. Indeed the allowing the iris to escape, after excising a 
portion, is sometimes preferable to the other, as in cases of large 
synechia anterior, &c., where only a third or fourth part of the iris 
is free, also where considerable inflammation is to be expected. If 
we intend originally to perform excision, the opening in the cornea 
should be made rather larger than in the other case. 

In performing this operation, in some cases where the iris is adhe- 
rent, we may so direct the knife as partially to detach it, otherwise 
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the hook must enter the posterior chamber, and penetrate the iris 
from behind forwards ; great care is then required to avoid the hook 
being entangled in the cornea. The detachment of the iris is fol- 
lowed by effusion of blood into the chambers, and this is generally 
pretty considerable : it is removed by absorption in the course of a 
few days. 

The operation for artificial pupil is much simplified, when the 
lens is absent ; it is, however, usually present, in either a transparent 
or an opaque state. When transparent, it is of course of the great- 
est importance to retain it, and to adopt a mode of proceeding, if 
possible, in which there is least chance of wounding it, such as the 
operation with Mr. Tyrrel's blunt hook, before described. If cataract 
be present, it is sometimes advantageous to adopt a modification of 
some of the operations, by which the lens may be broken up or re- 
moved, at the same time that the artificial pupil is formed ; thus, in 
Sir W. Adams's operation of incision of the iris through the sclero- 
tica, before alluded to, the lens may be depressed or broken up, and 
left for absorption ; or, in operating through the cornea, the section 
may be increased and the lens extracted. It is, however, always 
dangerous to complicate the operation for artificial pupil; the violence 
done to the organ is already formidable, so that it is best, as a gene- 
ral rule, to deal with an opaque lens by a subsequent operation of 
depression or absorption, when the eye has fully recovered from the 
effects of the other. 

The previous preparation of the patient for the formation of an 
artificial pupil should be similar to that for cataract. We should 
avoid operating, if possible, under any unfavorable circumstance. 

Mr. Tyrrel* considered it desirable to submit such patients to 
a mild alterative or mercurial course before the operation is per- 
formed. If there be any effused matter to remove, I agree with him 
in recommending a previous mild course of mercury ; but if such 
clear indications for its employment do not exist, I would never 
sanction the employment of this injurious agent, believing that it is 
competent to great evil, and that it has little power in preventing a 
recurrence of disease. I should much prefer the efficacy of country 
air, with nutritious but not stimulating diet ; and, if medicine must 
be employed, I should prefer to give some tonic, as bark. 

The after-treatment of these operations is similar to that required 

* Tyrrel on the Eye, vol. ii. p. 516. 
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in the varieties of cataract. The eye, after the employment of the 
least violent methods, may be cautiously exposed to the light, after 
three or four days ; but this will, of course, depend upon the subsi- 
dence of irritation or inflammation. The operation by separation is 
often followed by so much pain as to require the use of an opiate. 
The occurrence of inflammation must be carefully observed, and 
any positive symptoms actively dealt with. — [See Cataract.) 
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CHAPTER XXVII. 

ON OPERATIONS FOE THE REMOVAL OF DISEASED CRYSTAL- 
LINE LENS. 

CATARACT. — CAUSE. VARIETIES. — THREE FORMS OF OPERATION. — EX- 
TRACTION. DEPRESSION. — RECLINATION. — ABSORPTION. — POSTERIOR 

OPERATION. — ANTERIOR OPERATION. — AFTER-TREATMENT IN EACH FORM. 
— DRILLING OPERATION FOR OPAQUE CAPSULE. — OPERATION ON INFANTS. 
— CATARACT GLASSES. HYDATID IN CHAMBER, ETC. 

Cataract, opacity of the crystalline lens, (lenticular,) or of its 
capsule, (capsular,) or of both, (capsulo-lenticular,) can only be re- 
moved by operation. The subdivisions of lenticular cataract men- 
tioned by authors are very numerous, depending on the consistence, 
appearance, mode of origin, &c. The only division, however, neces- 
sary for practical purposes, is that of hard and soft ; in the former 
variety, the consistence is increased towards the centre, and the size 
of the lens is generally diminished, the space between the lens and 
iris being more obvious. They are generally of a grayish color, with 
more or less of a yellowish-brown or amber tint towards the centre. 
As a rule, the deeper the tint the harder is the cataract, and the 
grayer in appearance the softer the consistence. This is the form 
generally met with in elderly people. In the latter variety, the con- 
sistence is diminished, (the contents of the capsule are sometimes fluid,) 
and the size is increased ; the lens often coming so close against the 
iris as to interfere with its movements. They have a milky appear- 
ance ; are of a grayish-white, or bluish-white color, without any 
mixture of the yellow tint, and the opacity is generally not uniform, 
but appears streaked or cloudy, especially at the commencement. 
This form is most frequently met with in persons under the middle 
age, and generally causes a greater degree of blindness than the 
other variety. Opacity of the capsule is always sooner or later fol- 
lowed by that of the lens. 

Although an operation is the only means of removing a cataract, 
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it is by no means to be indiscriminately resorted to. We arc not to 
interfere while the cataract is confined to one eye ; even should we 
succeed, nothing is gained while the other eye remains sound. An 
operation is called for only when that also becomes affected, which 
generally occurs at an earlier or later period. It is a genera] rule 
not to operate till the cataract is mature, till all useful vision is 
destroyed, even with the aid of belladonna, and this rule is more 
especially stringent where one eye is already lost. Before the cata- 
ract is complete, the vision of the patient may generally be greatly 
improved by the application of belladonna, or its active principle, 
atropine ; and this may be continued so long as the patient derives 
any benefit from its use. A solution of atropine, dropped into the 
eye. is a much less offensive mode of dilating the pupil than the 
application of the extract, and is equally effective. When the cata- 
ract, ibwever, is mature in one eye, and immature in the other, the 
former may be operated on, so that the patient may regain vision 
with that eye while the cataract is forming in the other. 

We should ascertain, before undertaking an operation, that the 
retina is sound ; that the patient can distinguish between light and 
darkness, which power will exist so long as the nervous structure of 
the eye is healthy. If this power be lost, the operation will be 
useless. In cases of cataract, combined with amaurosis, in young 
women, the operation may be undertaken for the purpose of removing 
deformity ; but this is a question to be decided by the patient. An 
operation should not be performed on both eyes at the same time ; 
for the risk of failure is thereby greatly increased. 

The result of an operation for the removal of cataract is so im- 
portant to the patient that it behoves us especially to render our- 
selves thoroughly informed on all the circumstances of the case ; to 
examine the eye minutely, that we may, if possible, remove all im- 
pediments to success, or duly qualify our prognosis. This will be 
favorable when the morbid change is confined to the lens, or its cap- 
sule, the other structures being healthy, and their functions unim- 
paired ; when the constitution is sound and the health good, and the 
patient of a spare rather than of a full habit of body, and of tem- 
perate habits. 

The prognosis is especially good in congenital cataracts, in those 
of young persons ; also in traumatic cataracts, and in the firm 
species of elderly persons. I need not say how unfavorable is the 
prognosis, when amaurosis, glaucoma, or synchesis exists, or when 
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the iris or other parts show signs of disease ; or how doubtful when 
there are symptoms of vascular disturbance about the head, and in 
cases in which the cataract has been the product of inflammatory 
action. Should disease exist in the other eye, although the one 
affected with cataract may in other respects appear healthy, the 
prognosis must be very guarded, remembering how prone one eye is 
to assume the morbid action which exists in its fellow. The exist- 
ence of gout or rheumatism should not be overlooked. The ao-e of 
the patient should be taken into consideration ; the risk is said to 
be greater at the middle period of life than in the very young or 
those more advanced in years ; except in the very aged, in whom the 
power of repair is very feeble. All seasons of the year are not 
equally favorable for operation, and the majority of surgeons avoid 
operating, if possible, during the colder months. 

Before attempting to operate, we make satisfactory inquiries into 
the state of the patient's health. All morbid conditions of the eye, 
within reach of our art, must be removed. A few days' rest of 
mind and body may be recommended. The tongue should be clean, 
and the secretions natural. The state of the circulation is also im- 
portant ; excess of power should be subdued by rest, spare diet, &c. 
The abstraction of blood is seldom necessary ; but it is better to pre- 
vent inflammation than to contend against it. Considerations due 
to deficiency of power are more often overlooked than the opposite 
extreme ; and this evil is far more difficult to remedy. The circu- 
lation becomes feeble as age advances, and in old people the power of 
repair often proves unequal to the task it is called on to perform. 
A section of the cornea is sometimes as complete forty-eight hours 
after an operation, as when first made, and exhibiting no disposition 
to unite. This want of power must be remedied by generous diet, 
and the careful employment of stimuli. We must distinguish be- 
tween action and power, and unless we can succeed in raising the 
latter, we had better decline the operation altogether. The bowels 
should be freely opened in the morning before the operation. 

There are three different methods of operating for the removal of 
cataract. 

First. — In extraction, the opaque body is removed from the eye 
through a section of the cornea. 

This operation is particularly adapted to cases of firm cataract, 
especially occurring in elderly persons. The cataract is little sus- 
ceptible of absorption, on account of its consistence, and is removed 
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at once from the eye, and, under favorable circumstances, fche wound 
in the cornea is healed in forty-eight hours, or less. The patient, 
however, is unable to employ the eye for some weeks. Thus com- 
plete removal of the cataract, and speedy restoration of vision, are 
the result of a successful operation; but should the operation fail, 
sight is almost irretrievably lost. 

This operation is unadvisable in cases where, from advanced age 
or other causes, the powers of the system are unable to repair the 
injury sustained ; where there is doubt of union of the wound of the 
cornea ; also in cases of habitual cough, or difficulty of respiration, 
causes not only liable to interfere with the perfect performance of 
the operation, but also rendering the result extremely doubtful. 
Where the patient is unmanageable, whether in consequence of 
early age or great obtuseness of intellect ; in cases of unsteadiness 
of the eyeball, where the globe is sunken, whether from the absorp- 
tion of the fat behind it, or from unusual prominence of the brow, 
or when the palpebral fissure is unusually small, these causes render 
it extremely difficult to make the section of the cornea ; so, also, in 
cases where the anterior chamber is very small, whether from a 
flattened cornea, or from projection of the iris, in consequence of 
the cataract behind ; this, however, is not a frequent occurrence, as 
the hard cataract, which is best adapted for the operation, is gene- 
rally small ; but unless the anterior chamber is moderately deep, 
the danger of wounding the iris is great. Where the iris is adher- 
ent, either to the cornea or to the capsule of the lens, or where the 
pupil is habitually contracted, interfering greatly with the extrac- 
tion of the lens. In cases where the globe, although possessing all 
the appearance of health, feels soft and flaccid when touched, indi- 
cating, in all probability, unusual fluidity of the vitreous humor, 
there is every probability of its escape in considerable quantity 
during the operation. Among other causes contra-indicating the 
operation, Beer mentions the existence of a very broad arcus senilis, 
which, he says, if divided, will not heal : other circumstances being 
favorable, however, this is no objection, as there is abundant evi- 
dence to show that a wound made here heals as elsewhere. But 
independently of these objections to the operation, connected with 
the patient, there is another, with reference to the operator ; this 
operation is deemed to be one of the most difficult in surgery. No 
doubt much previous practice is required for its dexterous perform- 
ance. 
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Secondly. In depression or couching, the cataract is displaced 
downwards, and is thus removed from the axis of vision, still, how- 
ever, remaining in the eye. 

Reclination is a modification of depression ; the lens is not pushed 
downwards in a straight direction, but is turned on its axis, so as to 
lie horizontally in the vitreous humor ; the anterior surface looking 
upwards, and the posterior downwards. 

The operation of depression is adapted to cases of hard cataract, 
in which, for some of the reasons before mentioned, extraction is not 
applicable. ' Its advantages are, facility of performance, requiring 
no great amount of manual dexterity, the less amount of risk accom- 
panying it, and power of repetition if previous attempts have failed. 
The disadvantages of the operation are, the liability to inflammation, 
from pressure of the displaced lens on the ciliary processes and 
retina, which is with difficulty subdued, on account of the cause of 
inflammation remaining behind. The lens may again rise to its 
position; this, however, seldom happens, if the removal has been 
sufficient. Unless extraction is contra-indicated, whether by the 
condition of the eye or the inexperience of the operator, it should be 
performed in preference to depression. 

Thirdly. In the operation for causing absorption, the capsule of 
the lens is opened, and the substance of the lens, if necessary, 
divided, so that it may be exposed to the influence of the aqueous 
humor. The needle is introduced either through the sclerotica 
(posterior operation), or through the cornea (anterior operation). 
This latter proceeding is termed Jceratonixis. 

Operation by drilling, is a modification that was practised by the 
late Mr. Tyrrel, by which a needle is passed through the cornea into 
the substance of the lens. The instrument is rotated and then with- 
drawn. 

The operation for producing absorption is adapted to cases of 
fluid, or soft cataract, of a consistence not exceeding that of the na- 
tural lens ; it is especially suited to congenital cataract. Its advan- 
tages are, facility of execution, and the little risk there is of pro- 
ducing inflammation. Its disadvantages are, the time required for 
the removal of the cataract ; frequent repetition of the operation 
being required; the cure, in many cases, may be extended over weeks, 
or even months ; the requisite time will be in proportion to the con- 
sistence of the lens, thence this method is very ill adapted to cases of 
hard or firm cataract. In such cases, in addition to the inconve- 
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nicnce resulting from the length of time required for absorption, 
there is a risk of the central harder portion becoming detached and 

dislocated, and of exciting dangerous inflammation after the Boffcer 
portion has been absorbed. 

Where the cataract is of such consistence as to require the capsule 
to be freely lacerated, or the lens, in addition, to lie divided, the pos- 
terior operation is preferable. The anterior operation is generally 
practised in cases in which it is required simply to wound the cap- 
sule, being mostly adopted as the first step in the proceeding for 
producing absorption. Mr. Tyrrel's operation of drilling is adapted 
to cases of capsular or capsulo-lenticular cataract, with adhesion of 
the iris. 



EXTRACTION. 

Before proceeding to the performance, of this operation, the sur- 
geon should take care that his instruments, &c, are properly ar- 
ranged within reach, and that the assistant thoroughly understands 
the duties he is about to undertake. The patient is placed in a re- 
cumbent posture, on a couch of sufficient height to allow the head to 
be on a level with the lower part of the breast of the operator when 
seated ; or on a table, with a pillow under the head, the operator 
standing upright ; but, whether standing erect, or sitting, he should 
select a position which subjects him to the least possible degree of 
muscular exertion. A good light is of course necessary, but the di- 
rect rays of the sun should be avoided, and a northern aspect is pre- 
ferable. The mode in which the light is allowed to fall upon the 
eye is a matter of no little importance ; if it fall direct upon the 
cornea, as when the patient is opposite the window, its reflection 
from the eye greatly interferes with our view of the operation. The 
couch, &c, should be so arranged that the light falls obliquely on the 
cornea from above. The patient should be impressed with the neces- 
sity of exercising all the firmness in his power, and the great import- 
ance of his seconding the wishes of the surgeon. The other eye should 
be covered, so as to exclude the light, and prevent a view of what is 
passing. Supposing that the right eye is the subject of operation, 
the surgeon places himself at the head of the patient. The assistant 
depresses the lower lid, by placing the end of his forefinger on the 
integument below the ciliary margin, and draws it downwards, care- 
fully avoiding all pressure on the globe. The upper lid is raised 
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and fixed by the surgeon in the following manner :— the point of his 
forefinger is applied to the centre of the margin of the lid, over the 
cilia, taking care to press them back smoothly against the skin. 
The lid is then drawn upwards towards the brow, the edo-e being 
carefully kept in contact with the globe, but all pressure avoided, 
and it is thus fixed against the upper margin of the orbit. The 
middle finger is then to be applied to the globe, near the inner can- 
thus, and the lid in this manner secured. Then, by means of gentle 
pressure, the globe may be steadied. These preliminary arrange- 
ments may a little alarm the patient, and we should wait a moment 
or two before proceeding, in order that he may regain his self-pos- 
session. 

The operation may be divided into three parts — division of the 
cornea; laceration of the capsule; removal of the lens. 

Various instruments have been invented for making a section of 
the cornea, some very complicated, being far more ingenious than 
useful. Our object is to make a clean section of the cornea, of suffi- 
cient extent to allow of the escape of the lens, and I believe Beer's 

Fig. 80. 




knife to be the best yet invented. I prefer it, however, of a size 
somewhat below that used by Beer and others, which is both longer 
and wider at the base than is necessary. The first objection is the 



620 OPERATIVE SURGERY. 

more important, as the point is apt to come in contact With the 
inner canthus, before the section of the cornea is completed. The 
knife is held between the thumb and first two fingers of the right 
hand, like a pen; the two last fingers resting upon the temple of the 
patient, near to the outer canthus, in such a position that the point 
of the instrument can be carried to the nose by the action of the 
fingers, without altering the position of the hand. The cornea being 
previously touched once or twice with the flat part of the blade to 
prevent surprise, and as a warning that we are about to commence, 
the patient being at the same time cautioned against holding his 
breath, the point of the knife, with the edge directed upwards, is 
entered close to the margin of the cornea, in the line of its trans- 
verse axis, for the purpose of making an upper flap. This is accom- 
1 by retracting the fingers, and directing the point somewhat 
perpendicularly to the surface ; we thus at once enter the anterior 
chamber and avoid the error of passing the knife between the 
laminae of the cornea, instead of completely transfixing the mem- 
brane. 

As soon as the cornea is punctured, the handle of the knife 
is to be inclined downwards, so that the flat surface of the blade 
may be parallel to that of the iris, by which we avoid the risk of 
wounding this membrane. The surgeon, fixing his eye upon the 
point of the knife, carries it steadily across the anterior cham- 
ber, until it again penetrates the cornea at the inner extremity 
of its transverse diameter. The chief danger here to be guarded 
against is wounding the iris, or allowing that membrane to become 
entangled in the point of the knife, and this is best avoided by 
not allowing the point to dwell longer in the anterior chamber than 
is absolutely necessary. Up to this moment, the globe should be 
carefully steadied by the finger of the left hand, as there is an in- 
voluntary tendency to roll the eye inwards, and this should be coun- 
teracted by means of the extremity of the middle finger; but as soon 
as the cornea is transfixed on its nasal side, all pressure must be 
discontinued. It is, indeed, unnecessary, as the surgeon is now 
able to command the globe by means of the knife, and continued 
pressure may produce mischief, by occasioning the escape of the 
lens, and with it a greater or less quantity of the vitreous humor. 
It would be well now to pause for a few seconds, to allow any mus- 
cular spasm to subside. The point of the knife is then carried on- 
wards towards the nose, till the section of the cornea is completed. 
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No attempt should be made to cut upwards, but the knife is simply 
to be pushed in the same direction onwards. Its form will ensure 
the completion of the section by this movement. If, however, we 
employ a knife of the ordinary length, its point sometimes arrives at 
the inner canthus, or nose, before it cuts its way out ; it then be- 
comes necessary, in order to avoid wounding these parts, to with- 
draw the blade, and again to propel it forwards, thus finishing the 
section by means of a sawing motion, on the completion of which 
the lids should be left free, and allowed to close. Before completing 
the cut, a second momentary pause is often advisable. Thus a flap 
is formed of the upper half of the cornea, concentric with its 
margin, and immediately within it. If this be accomplished in the 
manner above described, very little of the aqueous humor escapes, 
till the division is made. 

The section of the cornea being accomplished, the chief difficulty 
of the operation is overcome, and the succeeding steps are compara- 
tively easy. After a few moments' rest, the surgeon proceeds to 
lacerate the capsule with the sharp end of the curette. For this 
purpose he gently raises the upper lid, and introduces the instru- 
ment beneath the flap of the cornea, with the convexity forwards. 
When it has reached the pupil, the point is turned upon the capsule 
of the lens, and made to penetrate it, and then, by gently moving 
the instrument from side to side, the laceration is effected. This 
should be done pretty freely, that the lens may escape without 
much pressure ; but the less it is disturbed the better. The instru- 
ment is then to be withdrawn with the convexity backwards ; after 
a momentary pause, we remove the lens, the patient is directed to 
open the eye, and the surgeon, placing the small silver spoon at the 
other end of the curette, along the upper eyelid, at the same time 
applies his forefinger to the central part of the lower lid, and thus 
exerts a gentle and steady pressure upon the surface of the globe. 
To dislodge the lens requires sometimes rather firm pressure, which 
must be very carefully applied, until we see the edge of the lens 
rise in the pupil. The pressure employed should now become of the 
gentlest kind ; the iris is distended, and appears as if about to be 
torn through, but it gradually yields, when healthy, and sufficiently 
so for the passage, even of the largest lens, which passes through it, 
and then escapes through the wound in the cornea. This part of the 
operation cannot be too cautiously performed. If firm pressure be 
persisted in, the hyaloid membrane may be lacerated, and the vitre- 
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ous humor escape. Immediately on the exit of the cataract, the 
upper lid is brought over the eye, and closed. The lids are allowed 
to remain together for some little time, and then carefully opened 
in order to ascertain that the pupil is round and clear, and the flap 
of the cornea in its position. This being effected, the sooner the eye 
is closed the better. When the lids are separated, the patient will 
sometimes discern the large objects around. No attempt whatever 
to use the organ should be allowed ; no correct opinion can be 
formed as to the degree of sight likely to be regained, and such im- 
prudent exposure is very likely to do mischief. The lids being care- 
fully closed, so as to avoid disturbing the nice adjustment of the 
corneal flap, the patient is cautioned against moving them, and 
directed to keep as quiet as possible. 

Supposing the left eye to be the subject of operation, the surgeon, 
if not ambidexter, must place himself in front of the patient, and 
will be compelled to trust the management of the upper lid to an 
assistant, who must elevate it, and render steady the globe, as pre- 
viously directed to be done by the operator, who now takes charge 
of the lower lid. The assistant should keep his eye on the point of 
the knife, as it traverses the anterior chamber, and remove all pres- 
sure the instant it appears on the nasal side of the cornea. He is 
usually inclined to become absorbed in the proceedings of the sur- 
geon, and forget the duties that devolve on himself. If the assist- 
ant is not fully to be depended on, he should be engaged simply to 
raise and fix the upper lid, and the surgeon himself must control the 
movements of the globe. Great advantages result from the operator 
being ambidexter, as he is then able to perform all the important 
duties of the operation on the left eye as w r ell as on the right, by 
merely reversing the functions of each hand, and is thus rendered 
independent of the assistant. 

There are many varieties in the method of operating for extraction 
of cataract. The one above described I believe, under ordinary 
circumstances, to be the most eligible. 

Some surgeons of eminence perform the operation of extraction 
without an assistant. Mr. Alexander adopted this plan, and it is 
strongly recommended by Mr. Guthrie. The lids are separated, and 
the globe fixed by the fore and middle fingers of one hand. The 
advantage afforded by this plan is that the combined movements re- 
quired in the execution of the operation are performed by one and 
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the same person. But when experience is wanting, it should not be 
attempted. 

Some surgeons leave the opposite eye uncovered. In this case, we 
can direct the patient to look steadily at some object, with a view to 
bring the other eye into a convenient position for the operation. 
But I think it is better for the patient not to fix his eye on any 
given object. The previous employment of belladonna is sometimes 
recommended, to dilate the pupil. However, the instant the point 
of the knife enters the anterior chamber, the pupil contracts. 

Some surgeons prefer operating on the patient in the sitting pos- 
ture. A chair with a sliding back is very convenient in this case, as 
by its means the patient's head can be easily and firmly supported. 
If we have to use an ordinary chair, we may place a pillow over the 
back. The surgeon may either stand or sit ; if he choose the -latter 
position, his seat must be sufficiently high to enable him to operate 
without elevating his arms inconveniently. He may support his 
arm by resting the elbow on the knee, raised to a sufficient height 
by means of a stool. The operator, being behind the patient's head, 
must be sufficiently inclined backward, not by stretching the neck, 
but by sitting forward. If the surgeon be in front, he places his 
legs, one on each side of the patient. But operating on the patient 
in the recumbent posture is less irksome, and more comfortable for 
all parties, and requires the exercise of less control on the part of 
the patient. 

The cornea may be divided in its lower, or in its lower and outer 
half. The lower section is most objectionable — the aqueous humor 
can more readily escape ; there is more chance of prolapse of the 
iris, and the edge of the lower lid is very apt to interfere with the 
flap of the cornea. 

Division of the cornea in its outer and lower portion is almost 
equally advantageous in all respects with the upper division. More- 
over, as Mr. Tyrrel observes, if prolapse of the iris unfortunately 
occur to such an extent as to displace the pupil, it will be in a po- 
sition more favorable to vision than in the case of the superior 
section. The advantages of the superior section of the cornea are 
thus enumerated by Mr. Lawrence : " The operator has a more com- 
plete control over the globe ; he can fix it perfectly ; the aqueous 
humor does not escape so readily, and the iris is consequently less 
likely to fall against the knife ; there is less fear of prolapsus iridis ; 
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and the pressure of the upper lid keeps the flap of the cornea in its 
right place."* 

If the surgeon be not ambidexter, whichever section of the cornea 
is adopted, he will always stand behind when operating on the right 
eye, and in front when operating on the left. If, however, he can 
use the knife equally well in either hand, he can select his position. 
In the case of the lower, or lower and outer section, he may be 
placed either in front or behind ; in the former position, he avoids 
the inconvenience of cutting from himself; in the latter, he gains a 
more complete control over the globe, and retains the management 
of the upper lid. 

This operation is beset with difficulties, and it requires the exer- 
cise of some skill to avoid them ; they meet us at every step. 

The eye is sometimes so irritable that we are unable to select a 
favorable moment for commencing the section : this most frequently 
arises from mental influence, and is best overcome by diverting the 
patient's attention as much as possible from the operation ; or we 
may direct him to fix his eye upon some object. This restless con- 
dition of the eye may, however, be common to it, and can then only 
be overcome by the pressure of the finger. 

If we hold the knife too horizontally, in attempting to puncture 
the cornea, the point is very liable to pass obliquely into its sub- 
stance, instead of through it. This accident is readily detected by 
the dull appearance of the portion of the blade between the laminae, 
and by the resistance experienced to the advance of the knife : we 
should withdraw the point. 

In making the section of the cornea, if we in the slightest degree 
retract the knife, or allow the globe to move from it, the aqueous 
humor escapes, and the iris approaches the cornea. A violent 
spasm of the muscles of the globe, caused by the introduction of the 
knife, will also sometimes force. out a portion of the aqueous humor. 
Should this accident occur, as soon as the knife has entered the 
anterior chamber, and when the wound in the cornea is small, we 
should withdraw the knife immediately, and defer the operation till 
a subsequent period. If the knife have traversed the half, or even 
the whole of the anterior chamber, and the point become completely 
entangled in the iris, it is best to withdraw the instrument, to close 
the eye, and defer the operation. Should the knife, however, have 

* Lawrence on Diseases of the Eye, page 622. 
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transfixed the cornea on its nasal side, before an accident occurs, 
and the margin of the iris then rise over the edge of the blade, we 
must pause for a moment or two, till the spasm of the muscles sub- 
sides, and then endeavor to press back the iris with the forefinger. 
If we succeed in this, we should slowly complete the section. As 
the knife advances, the broader portion occupies the anterior cham- 
ber, and thus the chance of the iris interfering with its edge is di- 
minished. If we fail in our endeavor to disentangle the iris from 
the edge of the knife, we should withdraw it, and complete the sec- 
tion of the cornea with a small knife, blunt at the extremity, which 
is to be introduced through the aperture, and kept close to the pos- 
terior surface of the cornea, and the division completed by a gentle 
sawing motion, in the direction originally intended. Some complete 
the section of the cornea with Daviel's scissors; but the wound thus 
inflicted does not heal so readily as that made by the knife. A 
double-bladed knife has also been invented for this purpose, but is 
complicated and inconvenient. 

If, before counter-puncturation is effected, the globe should roll 
upwards and inwards, to such an extent that the inner margin of 
the cornea is concealed from view, and if the patient be unable to 
turn the globe back again, it is better to withdraw the knife than to 
proceed at hazard. 

If an assistant, having the command of the upper lid, allow it to 
slip during the passage of the knife across the anterior chamber, the 
instrument should also be withdrawn. 

The section of the cornea may be too small to allow of the escape 
of the cataract, and this usually arises from bringing the point of 
the knife out at too great a distance from the inner edge of the 
cornea, or the section may not extend to half its circumference. 
The first defect can scarcely be remedied. In the second case, the 
incision may be extended by means of a narrow curved knife, blunt 
at the extremity : it is to be introduced into the anterior chamber, 
with the end close to the posterior surface of the cornea, and the 
edge directed against the extremity of the incision, which should be 
enlarged. The knife is alternately withdrawn and advanced, till the 
division is effected to the required extent, in a line immediately 
within, and as much as possible concentric with its margin. 

The presence of adhesions of the pupil to the capsule of the lens 
is a reason against the operation for cataract. The existence may 
be discovered beforehand, if the eye be examined by means of bella- 
40 
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donna. Should they exist at the time of operating, they will pre- 
vent the pupil dilating sufficiently for the escape of the lens. The 
cataract rises against the pupil, which does not dilate, except at a 
part of its circumference only, although the flap of the cornea is so 
raised that we at once see that its section is sufficiently capacious. 
If the adhesion be of small extent, the iris may he liberated by the 
sharp extremity of the curette; but if more extensive, it becomes 
necessary to enlarge the pupil, by dividing the iris; this is accom- 
plished by Maunoir's scissors, which are to be introduced, closed, be- 
neath the flap of the cornea, until they reach the margin of the iris, 
when the blades are to be separated, one being passed before, and 
the other behind the iris, to a distance proportioned to the extent to 
be divided. 

The iris is sometimes wounded in making the section of the cornea, 
or a portion may be shaved off. This is not often followed by any 
unfavorable symptom ; the pupil, of course, becomes extended and 
irregular. If the resulting aperture do not communicate with the 
pupil, the lens may rise against the new opening, and its escape be 
thus prevented. Under all circumstances, the two openings should 
be laid into one by means of Maunoir's scissors. 

The capsule may not be sufficiently lacerated to allow of the 
escape of the lens. When pressure is made, the iris protrudes for- 
wards, but the lens does not rise. The remedy is to re-introduce 
the sharp extremity of the curette, and lacerate the capsule a little 
more freely. 

Sometimes the completion of the section of the cornea is imme- 
diately followed by the escape of the lens, with or without a greater 
or less portion of the vitreous humor. This occurs from undue 
pressure on the globe, either from its muscles, or the fingers of the 
operator. There is no doubt that a considerable portion of the 
vitreous humor may be lost, without interfering with the success of 
the operation : as much as a third part may escape without any very 
untoward result; but when the hyaloid membrane is once ruptured, 
the vitreous humor escapes upon the slightest pressure, and some- 
times to such an extent as to destroy the eye. 

Mr. Lawrence observes that the escape of a small quantity, in 
many instances, " seems rather to contribute to success ; it lessens 
the bulk of the globe, and thus prevents the tension which occa- 
sionally succeeds to the operation. Sometimes there is a spasmodic 
action of the muscles, propelling the vitreous humor against the 
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cornea, and preventing the apposition of the flap. I have, in such 
cases, introduced the curette through the pupil, and let out some of 
the vitreous humor purposely."* Sometimes, however, the vitreous 
humor escapes instead of the cataract, rising from under the edge of 
the lens into the pupil. If we continue pressure on the glohe in 
this case, we shall only increase the mischief. We must remove the 
lens by means of a slender hook, introduced into the anterior cham- 
ber, with the convexity towards the iris ; the lens, being secured, 
must be withdrawn with the utmost care. A very unpleasant com- 
plication to deal with occasionally happens under these circum- 
stances; the lens becomes dislocated behind the iris, either while 
using the curette to lacerate the capsule, or from pressure on the 
globe ; in attempting to extract the lens, the hyaloid membrane gives 
way very readily under these circumstances. If the lens be still 
visible, it must be removed with the hook, as above described. It 
is very difficult to effect this without the escape of a considerable 
portion of the vitreous humor. Mr. Tyrrel describes some cases in 
which the extraction of a displaced lens by means of the hook was 
followed by hemorrhage from the central artery of the retina to such 
an extent as to destroy the eye. If the cataract be displaced to 
such a degree as to sink out of view, the surgeon will do well not to 
interfere with it any further ; the patient may recover useful sight ; 
the lens being removed from the axis of vision, and the operator, in 
attempting to remove it, might cause a loss of so large a quantity of 
the vitreous humor, or excite so much inflammation as to destroy 
the eye. 

Sometimes it happens that the lens does not escape entire, but 
that portions of the softer circumference remain behind, so that the 
pupil is still not entirely clear. In this case, although the nucleus 
is firm, the exterior is generally much softer. The fragments may 
lodge either in the posterior or anterior chamber, or a portion of 
lenticular substance might occupy the pupil. If in the posterior 
chamber they must be allowed to remain, where they will readily be 
absorbed ; their presence is not so likely to occasion inflammation 
as any attempts we may make to remove them, which would, more- 
over, in all probability, prove unsuccessful, or give rise to prolapse 
of the iris, or loss of a considerable portion of the vitreous humor. 
If, however, a detached portion of the lens pass into the anterior 

* Lawrence on Diseases of the Eye, page 627. 
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chamber, or occupy the pupil, and can be removed easily, it may be 
done: fragments in contact with the anterior surface of the iris arc 
very liable to cause irritation, or even inflammation. The silver 
spoon, or scoop of the curette is for the purpose of removing such 
portions ; but the less this instrument is employed the better. 

And for the same reason, should an opaque capsule remain after 
the extraction of the lens, no attempt should be made to remove it ; 
the danger is here even greater than in the other case, and we 
should certainly not accomplish our purpose, without the escape of 
a dangerous quantity of the vitreous humor ; moreover, the proceed- 
ing is unnecessary, for an opening in the capsule of sufficient size to 
allow of the escape of the lens will also be large enough for the pur- 
poses of vision. 

The removal of the lens is sometimes followed by prolapse of the 
iris, which is forced through the opening in the cornea. Gentle 
friction on the upper lid, followed by a momentary exposure of the 
eye to the light, may first be tried ; and if this fail, the prolapsed 
portion may be pushed back into the anterior chamber, with the 
small silver scoop ; if, however, the prolapse recur immediately the 
instrument is withdrawn, it is well to wait for a few minutes in order 
that the spasmodic action of the muscles may subside, when the 
attempt may be repeated. Should this fail, it may be expedient to 
evacuate a small quantity of the vitreous humor, as it is very desir- 
able to remedy this untoward occurrence. The sharp extremity of 
the curette is introduced in the manner before described, and the 
crystalline capsule very cautiously lacerated, and great care is neces- 
sary to prevent too much of the humor escaping, more especially as 
the pressure causing the prolapse of the iris will tend to force out the 
vitreous humor. 

Sometimes escape of the vitreous humor is accompanied by pro- 
trusion of the hyaloid membrane, which projects through the wound 
of the cornea, as a fine vesicle. It may be mistaken for a portion 
of the vitreous fluid. It must be returned into the anterior chamber, 
with the blunt extremity of the curette ; but if it again protrude, as 
soon as the support of the instrument is withdrawn, the prolapsed 
portion must be carefully removed with a fine pair of scissors. It 
will interfere, no doubt, with union of the cornea; but repeated 
attempts to remove or return it are extremely mischievous, and are 
generally futile. 
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AFTER-TREATMENT. 



As soon as the operation is concluded, and the lids closed, they 
should be kept in that state by the application of a light bandage. 
The employment of any form of adhesive plaster for this purpose is 
extremely injurious, and should, most certainly, be avoided. The 
object is to cover the eye as lightly as possible, in order to keep it 
quiet, and guard it from any slight accident. A piece of soft linen 
rag, doubled, and moistened with cold water, should be laid over 
each eye, and secured by means of a strip of linen, in the following 
manner. If the patient wear a nightcap, it is to be drawn gently 
on the head, and the middle of the bandage secured to it behind, by 
a few stitches ; each end is then brought round the corresponding 
side of the head, and across the rag covering the eye. The two 
ends, after crossing on the forehead, are pinned to the cap ; the 
covering over the eye which has been operated on being first se- 
cured. If the patient do not wear a nightcap, this circular bandage 
may be fixed by means of an additional piece passing transversely 
over the summit of the head, and fastened to the former at the 
temples. 

This application is preferable to that of passing the bandage 
round the forehead, and by thus supporting the rag, to allow it 
simply to hang over the eye. 

The patient may remain undisturbed for a few minutes after the 
application of the bandage, or indeed for a much longer period, if 
his position be an easy one, otherwise he may be carefully removed 
to a couch or easy-chair ; this is preferable to putting him at once to 
bed, for time passes more cheerfully, and he is less likely to sleep 
during the day, and consequently will rest better at night. The 
room should be kept cool and darkened. The patient should be 
cautioned not to talk, not to attempt to touch the eye or blow the 
nose, and to avoid coughing or sneezing, if possible. No food should 
be given requiring mastication. When placed in bed, his head 
and shoulders should be raised, and he may incline a little on the 
side opposite to the injured eye. An uneasy smarting or aching 
sensation is experienced in the eye for the first twenty-four hours, or 
more after the operation, increased by any movement, and relieved 
by the escape of a little fluid, which from time to time flows from 
between the lids. The patient should be informed of this, but at the 
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same time directed to complain, if any increase of pain be felt, or if 
the above symptoms do not gradually subside. The bandage may 
be removed, and the lids cleansed from any mucous secretion, with 
tepid water, occasionally. This should be done in the gentlest man- 
ner, with the softest sponge. If the patient find it comfortable, tin- 
rag may be moistened before it is re-applied, but the repeated appli- 
cation of cold and moisture is dangerous. Some patients are in the 
habit of rubbing the eye, and to guard against this, especially during 
the night, it has been recommended to secure the hands with tapes: 
this is perhaps objectionable ; but it is highly important to have an 
intelligent attendant, who will watch the patient during the night, 
as he is liable to become nervous and restless. This condition 
may be relieved by the exhibition of a narcotic. Some preparation 
of opium in a full dose is generally employed ; I prefer the employ- 
ment of henbane; — opium often affects the head, very objectionably, 
and its tendency to constipate the bowels is certainly no recom- 
mendation ; the latter objection, however, may be avoided by the 
employment of morphia. The production of sleep by artificial means 
is not so much required as the removal of anxiety, restlessness, and 
nervousness. A full dose of henbane should be given, one to three 
drams of the tincture, or ten to fifteen grains of the extract dissolved 
in water, with or without the addition of a little sulphuric ether. 
The bowels, being cleared before the operation, need not be disturbed 
for twenty-four or thirty-six hours, when, if not relieved, a mild 
aperient may be given. 

If all proceed favorably for four or five days, the eye being free 
from pain or uneasiness, and the upper eyelid neither red nor swol- 
len, the prognosis will be favorable. At this time we may raise the 
upper eyelid, to ascertain the condition of parts beneath. If pro- 
gressing favorably, the wound in the cornea will have completely 
healed, the globe is free from unnatural redness, numerous vessels, 
however, being visible in the conjunctiva and sclerotica, running 
towards the section of the cornea : — these are vessels of repair. The 
pupil is regular, and vision good. We must be careful not to expose 
the eye to the light for a longer period than is necessary to ascertain 
these points ; the bandage may now be laid aside, and a common 
green shade substituted. The patient may be permitted to move 
about the room, moderately lighted, the eye being occasionally 
opened, and if no uneasiness result, for a longer period at each time. 
At the expiration of eight or ten days, he may use it more freely in 
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a weak light, the shade being first laid aside in the twilight. At 
the expiration of a month, he may be supplied with spectacles. The 
lens being removed, the refractive power of the eye is of course 
greatly diminished, and this loss must be compensated by the use of 
convex glasses. He should avoid exerting the eye too freely for 
some time to come, particularly in a strong light, and should take 
care not to expose himself to cold. 

In the above description, it is presumed that all proceeds favora- 
bly ; but, indeed, when we consider the amount of injury inflicted, 
and the delicate structures involved, the occurrence of inflamma- 
tion ought not to surprise us. We should watch the patient very 
closely for the first forty-eight hours after the operation, and treat 
actively the first symptoms of inflammation. I cannot refrain from 
adverting to a practice which has been followed by several high 
authorities, believing it to be extremely injurious, and based on erro- 
neous principles. I allude to the practice of bleeding the patient 
from the arm in the evening after the operation, as a general rule. 
If the slightest symptom of inflammation arise, this is undeniably 
the treatment to be adopted ; but, independently of such indications, 
I protest against the practice. It is often alleged in its favor that 
it can do no harm. Facts, however, are opposed to this assertion — 
the abstraction of blood, under such circumstances, has often been 
followed by faintness and vomiting ; in consequence of the straining 
induced by the act, the vitreous humor has been forced out in such 
a quantity as to destroy the eye. If the state of the system be such 
as to require this remedy, it must proceed from neglect on the part 
of the surgeon. Mere acceleration of pulse, the result of anxiety 
or nervousness, induced by the operation, is not to be subdued by 
depletion. Should, however, any symptom of acute inflammation 
present itself— and the most frequent indication is a darting pain in 
the globe ; if there be pain in the eye or head, and the state of the 
pulse permit it, blood should be immediately taken from the arm. 
The patient should be raised in bed, and the quantity abstracted 
regulated by the symptoms. We should take away a sufficient 
quantity to remove the pain, or to produce a sensible effect on the 
pulse ; avoiding syncope, for the reason before mentioned. Vene- 
section must be repeated, if necessary : if inflammation be disposed 
to advance, the success of the operation becomes extremely doubt- 
ful Local abstraction of blood, by cupping or leeches, is not so 
convenient in this case ; it is necessary to disturb the patient to an 
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injurious extent. The other remedies for inflammation are also to 
be resorted to — such as abstinence, purgatives, &c. The use of 
mercury, so as to affect the system, by checking the adhesive pro- 
cess, will very probably prevent the union of the cornea, and had 
therefore better be avoided, if it can be dispensed with. 

When symptoms of inflammation do not occur until thirty or 
forty hours after the operation, we must ascertain the nature of the 
inflammation before we proceed to treat it; the bandage must be 
removed, and the eye examined. If a sharp and severe pain occur; 
if the eyelids are swollen, and of a bright red color, and extremely 
tender to the touch ; if a thick yellow secretion hang about the 
palpebral fissure and inner canthus, and if the conjunctiva be red 
and swollen, acute inflammation is present : inflammatory fever will 
in this case accompany it. We must lose no time in combating 
these symptoms with the most active measures. If, on the other 
hand, although the pain and suffering be equally severe, the pal- 
pebrse be swollen, and but little discolored and oedematous; if the 
secretion from beneath be thin, and of a pale yellow color, or white ; 
if the conjunctiva be of a pale red color, and raised by oedema of the 
submucous tissue ; if the cornea be hazy, and the section not ad- 
herent, we have a very different disease to deal with, the result of 
a want of power in the system. Inflammation of a more chronic 
kind is present, and is to be combated by very different means from 
those employed in the last case. Union of the wound has here 
failed from inability to carry on the process of repair. The pulse 
is feeble, although quick ; the extremities are cold ; the patient is 
restless, and complains of depression. Good nourishment in the 
liquid form must be exhibited freely, with stimuli and opiates. 
Wine, &c, must be given freely. 

The two cases above described are totally different in their nature, 
and require the very opposite methods of treatment. The result 
depends upon a correct diagnosis. 

Inflammation of the iris, with or without inflammation of the 
sclerotic coat, occasionally occurs after the operation. It usually com- 
mences about the fourth day, and presents the usual symptoms. It 
is treated in the ordinary manner, but mercury has not the same 
influence over the disease here, as with that arising from internal 
causes; and, moreover, its use is otherwise objectionable. Bella- 
donna should be employed, and the iris retained constantly under 
its influence. 
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Prolapse of the iris is not a very uncommon occurrence within the 
first three or four days after the operation. It is generally occa- 
sioned by some sudden effort on the part of the patient, or it may 
arise independently of accidental causes, from internal changes, pro- 
ducing general fullness and distension of the eye. The protruded 
portion suffers from pressure, and irritates the mucous membrane of 
the lids. We must endeavor to bring the eye into a quiet state, 
and thus prevent farther mischief. We cannot in this case replace 
the prolapsed portion. The iris becomes adherent to the cicatrix of 
the cornea, and the pupil is more or less altered in shape and posi- 
tion. If this adhesion should not occur spontaneously, we may pro- 
mote it by touching the prolapsed portion with a point of nitrate of 
silver, or apply a strong solution with a fine camel's hair pencil. 
The caustic, however, should not be unnecessarily employed. 

DEPRESSION. 

Various needles have been employed for this - operation, but that 

invented by Scarpa, which is slightly curved at the extremity, is best 

adapted for the purpose. Before the operation, the pupil should be 

fully dilated by belladonna. It is desirable to operate on the patient 

in the sitting posture, as the surgeon can then more readily ascertain 

when the cataract is sufficiently depressed. The patient should be 

seated on a low chair, in such a position that the light falls obliquely 

on the eye ; the surgeon being placed opposite to him on a higher 

seat. The head is either supported on a pillow, over the back of the 

chair, or against an assistant's breast, who fixes the upper lid. The 

surgeon depresses the lower lid, and steadies the globe with one 

hand, and supports the other by resting the two last fingers upon the 

malar bone. He then punctures the sclerotica about one line and 

a half behind its margin, on the temporal side, in the line of its 

transverse diameter. The needle should first be directed towards 

the centre of the globe, with its convexity to the iris, but as soon as 

it has penetrated the tunics, it is to be passed in the direction 

between the lens and iris, when it will become visible through the 

pupil, and is then to be carried to the upper and front part of the 

lens, the concavity of the curve pressing upon it, when depression is to 

commence. The cataract is to be steadily and gradually pressed by 

the needle downwards and backwards from the axis of vision. This 

being accomplished, the needle having been kept for a moment or 
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two on the lens, it is to be disengaged by gentle rotation; the blade 
is then raised opposite the pupil, in order to see that it is quite free, 
and also for the purpose of ascertaining that the lens is fixed in its 
new position; if so, the needle is to be withdrawn. Should the lens, 
however, rise when the needle is lifted from it, it must hv again 
depressed by the instrument. 

RECLINATION. 

The needle is to be introduced in the same manner; as soon as it 
becomes visible through the pupil, it is brought against the capsule 
a little above the centre. By gradually and steadily pressing the 
needle backwards, the lens will be reclined ; the upper edge passing 
backwards, and the anterior surface becoming superior. The instru- 
ment should be liberated by rotating it, and then again fixed near 
the centre of the lens, which is now to be carried below the axis of 
vision by gentle pressure downwards. If the lens lie so far forward 
that its inferior edge press against the iris or ciliary processes, it 
should be moved a little backward. The needle being then disen- 
gaged, is brought to the pupil, and, if the cataract remain depressed, 
is to be carefully withdrawn ; but if the cataract rise again, the 
same process must be repeated. 

The principal considerations are, to avoid injuring the iris, or 
ciliary processes, either by the needle, or by pressure of the lens, 
The lens is sometimes carried a little backwards, in order to avoid 
this, and also for the purpose of getting its edge under a portion of 
the vitreous humor, to prevent it rising ; but the danger of pressure 
upon the retina must be carefully avoided. 

After-treatment. — The consequences of this operation are more 
severe than may at first be imagined ; a punctured wound through 
all the tunics ; the lens forcibly dislocated ; its capsule torn, and 
the hyaloid membrane lacerated. We shall not, therefore, be sur- 
prised at the occurrence of inflammation, which is as common as 
after the operation for extraction. The same precautions must be 
employed as in the after-treatment of that operation, and the 
patient as closely watched. Inflammation of the retina or iris, 
occurring in this case, is very often fatal to vision ; for, inasmuch as 
the exciting cause is still in operation, the most vigorous measures 
are very likely to fail in subduing the mischief. Inflammation of 
the iris, if proceeding from injury by the needle, is more amenable 
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to treatment, and generally yields to depletion and the influence of 
mercury. 

After some time, the lens may again rise into the axis of vision ; 
if this occur, which I believe is seldom, the operation may be re- 
peated. The hard nucleus of the lens may escape from Tts restino- 
place, and pass into the anterior chamber, exciting violent inflamma- 
tion, which is scarcely influenced by treatment, while the cause con- 
tinues to act. We must remove this by extraction ; the operation, 
of course, is performed under the most unfavorable circumstances, 
but we have no alternative. 



ABSORPTION. 

Posterior Operation. — The pupil should be previously fully dilated 
by belladonna. The instrument employed for this operation is a 
straight lance-shaped needle, with the edges sharp from the point 
backward to a little beyond the shoulder. The best form I have 
seen is that employed by Mr. Dalrymple. The position of the pa- 
tient and surgeon is the same as in the operation of depression, 
unless the surgeon prefer to be behind the patient. The sclerotica is 
punctured at the same point as in the previous operation, and the 
needle is carried on into the posterior chamber, the sharp edge is 
turned upon the capsule, and by retracting the needle, it is made to 
divide it. If the cataract be fluid, the contents will escape into the 
chambers of the eye, and render the aqueous humor turbid ; but if 
it be merely soft, and not fluid, we gently move the needle through 
it once or twice after dividing the capsule ; the needle is then with- 
drawn. After the lapse of a week or two, we may repeat the ope- 
ration, dividing the substance of the lens more freely, and at length 
proceed to break up what remains into fragments, passing them into 
the anterior chamber. This part of the operation should be care- 
fully executed, because pieces of the cataract in the anterior cham- 
ber act as foreign bodies, and may excite so much inflammation as to 
render their extraction necessary. This is more especially the case 
in the firmer varieties of cataract ; a small particle may create much 
disturbance, while a larger portion of the soft or gelatinous kind 
maybe passed into the chamber with impunity. In the performance 
of this operation we must take care not to dislocate the lens, and we 
should also be cautious to avoid attempting too much, particularly 
in the first operation. Inflammation is very likely to follow an 
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operation where the needle has been used too freely, from a desire 
on the part of the surgeon to expedite the cure. The eye should 
be covered in the same manner as after the operation of extraction. 
It may be cleansed with tepid water occasionally, twice or thrice in 
the twenty-four hours. Belladonna should be applied to the brow, 
and means employed to avert inflammation. 

Anterior Operation. — It is very important that the pupil be previ- 
ously fully dilated. The patient may be placed either in the recum- 
bent or sitting posture. A straight needle is the best instrument to 
employ, and we should take care that it is so shaped as to fill up 
the wound in the cornea, and thus prevent the escape of the aqueous 
humor. The needle being held as in the operation of depression, is 
introduced through the cornea on the temporal side, about midway 
: iween its centre and margin, the flat surface being opposed to 
the iris. It is carried through the pupil and made to puncture the 
capsule a little above the centre ; then being directed downwards, the 
capsule is divided ; this should be done with as little disturbance to 
the lens as possible, and immediately it is effected the needle should 
be withdrawn. 

The after-treatment is the same as in the posterior operation. A 
curious circumstance is sometimes observed after this operation, 
more especially if the cataract be fluid, or if a considerable quantity 
of aqueous humor escape during its performance. The stomach 
becomes very irritable, and vomiting ensues ; this is sometimes very 
violent. I think the best remedy will be found to be a few drops 
of dilute hydrocyanic acid, in a tablespoonful of cold water. 

OPERATION OF DRILLING. 

The patient is placed as in the anterior operation for absorption. 
A very fine straight needle, of uniform thickness, is passed rather 
obliquely through the cornea, at the outer part, the point being 
directed against the capsule, close to the inner margin of the pupil. 
The lens is penetrated to the extent of about the sixteenth of an 
inch, and the handle of the instrument rotated between the fore- 
finger and thumb, so as to make the needle act as a drill, which is 
then withdrawn. The operation is to be repeated every two, three, 
or four weeks, according to the degree of absorption, care being taken 
to puncture the opaque capsule at a different spot in each operation. 
This operation usually requires to be repeated seven or eight times. 
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If proper caution be employed, there is very little risk of subsequent 
inflammation. If there be considerable contraction of the pupil, it 
may be necessary, after absorption of the lens, to make an artificial 
one. 

We may, in some cases, employ a combination of two operations 
in the treatment of cataract, with advantage. I have already allud- 
ed to the plan of performing keratonixis, as the first operation for 
producing absorption, and subsequently completing the cure by the 
posterior operation. We occasionally meet with cases in which the 
only objection to the operation of extraction is the small size of the 
anterior chamber, in consequence of projection of the iris, induced 
apparently by the large size of the cataract. In such cases the 
anterior operation for absorption may be performed, making a very 
small opening in the capsule, and when the lens is sufficiently re- 
duced in size it may be extracted ; for, although the nucleus is hard 
in almost every instance, the exterior of the cataract is sufficiently 
soft for absorption. We must remember, however, that the capsule 
has been already wounded, and exercise due caution to avoid pres- 
sure on the globe. In the same manner, if circumstances forbid 
the operation of extraction, that for absorption may be performed 
previous to depressing the cataract ; and I think the combination of 
two operations to be more advantageous in this case than in the 
former, for, if we have a cataract with a firm centre to deal with, and 
cannot extract it, we may render depression much less objectionable 
by previously reducing its bulk. True is it that hard cataracts are 
generally diminished in size, but exceptions to this rule occasionally 
occur ; at any rate, I think there are cases in which this mode may 
be advantageously adopted. 

OPERATION FOR OPAQUE CAPSULE. 

It sometimes happens, after an operation for cataract, that an 
opaque capsule remains behind, obstructing vision, or the capsule 
may become opaque after the operation, either immediately, in con- 
sequence of inflammation of the iris, or at the expiration of some 
months, or even years. The opaque capsule varies in appearance 
and texture : it very frequently becomes thickened and tough, or it 
may be thin and semi-transparent ; it may either be a continuous 
membrane or perforated in several places, or consist merely of one 
or more bands ; or portions of opaque membrane, free at one ex- 
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tremity, may float before the pupil; and, lastly, the opaque capsule 
may be adherent to the iris. Vision may be restored by one of the 
following operations; the iris being fully dilated by belladonna, which 
should also have been previously employed in making a minute 
examination of the eye. (1.) If it be in the form of shreds or 
bands stretching across the pupil, these may be divided by a needle 
introduced through the sclerotica. (2.) If the opaque capsule 
exhibit a delicate structure, the surgeon may either make a central 
opening in it, by means of a needle introduced through the aornea 
or sclerotica, or divide it transversely or crucially, the instrument 
being passed through the sclerotica, care being taken not to detach 
it at the circumference. (3.) When the capsule is so thick and 
tough that it cannot be divided without great difficulty, we may 
detach it at its circumference, on the upper part and sides, and 
depress it : at first it rises again, but soon begins to shrink, gradually 
disappearing below the pupil. This, however, does not always 
occur, and it is very often an unsatisfactory operation. A better ■ 
mode is to twist the membrane ; and this is accomplished by means 
of a curved needle introduced through the sclerotica. The point 
of the instrument is made to pierce the capsule from behind, near its 
outer side, and again from before near its inner side ; the needle 
being then rotated, the capsule is twisted around it, and detached 
from its connection. It is removed from the axis of vision as the 
needle is withdrawn from the eye. This method of operating 
may be adopted in those cases in which the capsule is adherent to 
the iris. We must here, however, proceed with additional caution, 
lest we tear the iris, or detach its circumference. (4.) The greatest 
difficulty is experienced in the treatment of those cases in which 
the opaque capsule is loose and floating. If we can pierce and twist 
it around the needle, we may withdraw it from the axis of vision. 
The attempt to extract a portion of capsule through an opening in 
the cornea is very hazardous. Its removal may be much more 
readily accomplished through the sclerotica by means of an elegant 
little instrument invented for that purpose. 

OPERATION ON INFANTS. 

Congenital cataract, although very often lenticular, at first speedily 
becomes capsulo-lenticular, and the lens frequently undergoes absorp- 
tion, occasionally disappearing entirely in the course of time. As 
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the lens is removed, the layers of the capsule approach each other. 
In congenital cataract, the consistence of the lens is soft, sometimes 
fluid, and rarely beyond its natural consistence. Occasionally, the 
opacity is partial and confined to the centre. 

The operation best adapted to cases of congenital cataract is 
division by means of the needle, which answers perfectly well. Ex- 
traction, for various reasons, is inadmissible. There is great danger 
in delaying the operation. In children born blind, the eyes oscillate 
from side to side, and the child becomes unable to control this action 
of the muscles. From want of vision, the power of directing the 
eye is not acquired ; and although sight may be restored, the child 
remains unable to control the irregular movements of the globe for 
a period of years ; indeed, some cases are recorded which tend to 
show that this difficulty is never completely overcome. The opera- 
tion, therefore, should be performed not later than two or three 
months after birth. 

The child should be laid on a table with the head inclining a little 
over a small pillow ; the surgeon should secure the upper lid by means 
of a wire speculum ; the lower being depressed by an assistant, who 
also supports the chin. The needle is to be introduced through the 
sclerotica, and the lens and capsule freely divided by alternately ad- 
vancing and retracting the needle ; when broken up, the fragments 
may be pushed into the anterior chamber. Both eyes may be ope- 
rated on at the same time. 

It may be necessary to repeat the operation, perhaps even more 
than once, before the pupil is quite clear: this, however, should not 
be attempted at too short an interval. The operation, if carefully 
performed, is rarely followed in infants, or indeed in young persons 
generally, by inflammation. The eyes should be covered for some 
time after the operation, if this can be conveniently managed; 
otherwise, the infant must be kept in a dark room. The state of 
the bowels should be attended to, and belladonna applied both before 
and after the operation. 

Wounds of the lens and capsule are followed by opacity of these 
parts, and the same effect is occasionally produced by violence to the 
globe, without breach of texture ; in this case, however, it is generally 
combined with amaurosis. In some examples of severe injury to 
the eye, the entire lens or large portions of it have become dislocated. 
They should be immediately extracted ; in order to avert dangerous 
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inflammation, this should be done, even if sight be destroyed from 
injury to the other parts. 

Cataract, the result of a wound of the lens or its capsule, in most 
cases gradually disappears, and the observation of this fact gave 
origin to the operation for absorption, which in this form is to be pre- 
ferred, if the cataract threaten to become permanent. 

CATARACT GLASSES. 

Although after a successful operation vision may be tolerably good 
for large objects at some distance, still the use of convex glasses is 
necessary, in order to render it perfectly distinct. Some time should 
elapse before glasses are used, and they should at first only be em- 
ployed occasionally; indeed, patients will do well to avoid much 
exertion of the eye at any time. Two pairs of glasses will be 
required, of different degrees of convexity, one for ordinary vision, 
and the other for accurate and near sight, such as for reading, 
writing, &c. The patient must select such glasses as will enable 
him to see objects distinctly, without magnifying them. 

A curious little parasite (cysticercus cellulosoe) has been found in- 
habiting the anterior chamber of the eye. I believe four such cases 
have been published. Should our treatment be required, we should 
extract the little hydatid, making a section of the cornea, and re- 
moving it with a delicate hook. Other parasites have been found in 
various parts, such as species of filaria in the lens, and conjunctival 
cellular tissue. 
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CHAPTER XXVIII. 
OPERATIONS ON THE ORBIT AND LACHRYMAL APPARATUS. 

EXTIRPATION OF THE GLOBE. — EXTIRPATION OF TUMORS IN THE ORBIT. — 
STRABISMUS, OPERATION FOR. — OPERATIONS ON THE LACHRYMAL APPA- 
RATUS. — LACHRYMAL GLAND, EXTIRPATION OF. 

EXTIRPATION OF THE GLOBE. 

This is an operation sometimes performed on account of malig- 
nant disease, of which the globe is the seat. The result is seldom 
very satisfactory. The size and appearance of the globe are altered 
at the time of operating, the natural structures being more or less 
destroyed. A tumor of the fungoid or melanotic character projects 
from between the eyelids to a greater or less extent, while the lids 
and surrounding parts are swollen and of a dusky red color. 

Our object in this operation is to remove the entire contents of 
the orbit. The patient lies on a table, with the head a little elevated 
by pillows. In these cases, chloroform is previously administered. 
The surgeon commences by passing a stout double ligature through 
the anterior portion of the mass, and forming a loop, which he holds 
for the purpose of moving the globe in any direction during the 
operation. An incision is made from the external commissure of the 
lids, transversely outwards on the temple, to an extent depending on 
the size of the tumor, perhaps from one inch to an inch and a half ; 
this is always necessary, in order that the lids may be freely reflected 
from the tumor. The globe being then drawn upwards, and the 
lower lid in the opposite direction, the conjunctiva is freely divided 
at the line of its reflection, from one angle to the other, and con- 
tinuing the dissection backwards, the origin of the inferior oblique 
muscle°, and all other structures, from the floor of the orbit are to be 
divided, applying the scalpel close to the bone. The globe being 
now drawn downwards, the contents of the orbit are to be insulated 
throughout. The bone is greatly reduced in thickness in conse- 
41 
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quence of absorption from pressure ; and the knife, if carelessly 
used, may easily penetrate it. A long, narrow, sharp-pointed bis- 
toury, curved laterally at the extremity, is now introduced at the 
outer side of the orbit, passed backwards, and the optic nerve and 
parts around divided. The ophthalmic artery usually bleeds freely 
for some little time after its division ; but unless the orbit be plugged 
with lint the hemorrhage seldom continues. When the flow of blood 
has nearly ceased, we carefully examine the orbit, and especially so 
the divided extremity of the optic nerve. The incision extending 
from the commissure of the lids is to be accurately united by one or 
two sutures, and a soft rag, wetted with cold water, laid over the 
lids, and renewed as soon as it becomes warm and dry. The patient 
must be kept very quiet, and restricted to a spare diet. If inflam- 
mation arise, there is great risk of its extending to the membranes 
of the brain. In a short time, granulations spring up, and the cavity 
becomes filled to a certain extent ; the eyelids sink inwards. The 
practice of filling the orbit, after the removal of its contents, with 
charpie, or sponge, or lint, is sometimes adopted, more especially on 
the Continent, for what good purpose I know not ; there is no doubt 
that it is a highly dangerous proceeding, particularly adapted to 
produce evil results. 

EXTIRPATION OF TUMORS IN THE ORBIT. 

The cellular tissue of the orbit is sometimes the seat of tumors, 
either solid, or consisting of one or more cysts, with various contents. 
These tumors are rarely malignant. As they enlarge, the globe is 
pushed forwards, and otherwise more or less displaced, the optic 
nerve is stretched, and vision gradually destroyed. As the tumor 
increases in size, it comes forward at some part between the globe 
and the orbit, and becomes perceptible to the touch and sight. If 
not interfered with, the eyeball at length becomes completely thrust 
out of its socket ; the upper wall of the orbit may become absorbed, 
and the brain affected. 

No definite rules can be laid down for the removal of these tumors ; 
the possibility of safe extirpation will greatly depend on their situa- 
tion and connections. The place, direction, and extent of the 
external incision will be regulated by the circumstances of the case ; 
it should be ample, in order to facilitate the subsequent dissection ; 
the skin, if possible, should be divided in the direction of the mus- 
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cular fibres beneath. The tumor, being exposed, must be separated 
from the surrounding parts by a very cautious dissection. 

The operation being concluded, the parts should be carefully 
cleansed with a soft sponge, and wet lint applied till all hemorrhage 
has ceased, when the edges of the wound are to be adjusted. 

Aneurism by anastomosis has occurred in the orbit. Extirpation 
is impossible. Ligature of the carotid artery, however, has been 
practised with success, as in the well-known case of Mr. Travers. 

OPERATION FOR STRABISMUS. 

Strabismus, or squinting, may be convergent or divergent ; the 
former is by far the more common. Some cases of convergent 
strabismus are greatly benefited by division of the internal rectus 
muscle. This operation, when first introduced, was resorted to with 
unwarrantable frequency, and, I believe, the same charge may even 
now be justly made. Squinting is a personal deformity, and there- 
fore most persons will eagerly submit to any treatment that promises 
a cure. But this operation is attended with benefit in certain cases 
only, and much evil results if it be unadvisedly performed. Every 
case demands a specific examination, and the operation for stra- 
bismus is rather the exception than the rule of treatment. If stra- 
bismus can be remedied by any other means, we must discard all 
thought of operation, the performance of which is almost always 
followed by more or less of deformity. The eye appears unnaturally 
prominent, and gives a vacant expression to the countenance ; but 
more untoward results than this have followed the operation in some 
instances ; such as acute inflammation. If the affection be de- 
pendent upon any cause still in operation, that cause must, if pos- 
sible, be removed ; such as derangements of the sensorium and diges- 
tive organs, intestinal worms, &c. ; it may possibly form but a part 
of some more general disease, such as infantile convulsions, chorea, 
&c. ; or may arise " spontaneously," as it has been termed ; a con- 
venient expression of our ignorance of the exciting cause. 

Strabismus may result from corneal opacity, or alteration in the 
position of the pupil ; the direction of the eye is thus altered in 
order to render it available for vision ; the affection may be occa- 
sional or temporary only ; in none of them should the operation be 
undertaken. Under any circumstances, if of recent occurrence, we 
may endeavor to correct deformity by milder means ; a black mark 
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may be made on the outer side of the cheek, as an object to which 
the eye may be directed, or the faulty eye may be employed exclu- 
sively for the purposes of vision, for one or two hours each day, the 
other being covered ; the eye assumes its right position -when thus 
used to the exclusion of the other ; but there is some danger in this 
case of the sound eye becoming affected. 

The operation is applicable only to cases of confirmed strabismus. 
Doubts have arisen as to the propriety of performing the operation, 
if the eye cannot be turned outwards, when the other is closed. 
Its success will not be so complete in this case ; but it is generally 
attended with sufficient benefit to justify its performance. Occa- 
sionally, both eyes are affected ; but in these cases of " double con- 
vergent strabismus," one eye is usually worse than the other ; if we 
operate on this, the other very frequently assumes its right position. 
I have never felt warranted in operating on both eyes. 

The operation of dividing the internal rectus muscle is thus per- 
formed. The opposite eye being bandaged, the patient is seated on 
a chair before a window, his head being supported against the breast 
of an assistant, who stands behind, and freely separates the lids by 
means of wire specula, applied immediately external to the cilia. 
The patient being directed to evert the eye as much as possible, the 
surgeon raises a fold of the conjunctiva with a pair of forceps, about 
a quarter of an inch on the inner side of the cornea, and divides it 
vertically to the extent of about three or four lines, with a pair of 
straight, blunt-ended scissors, then by cutting through the cellular 
tissue, the insertion of the rectus muscle into the sclerotica, about 
two lines from the inner margin of the cornea, is exposed. The 
surgeon now exchanges the forceps for a delicate hook, not quite 
sharp at the point, bent at about a quarter of an inch from the ex- 
tremity, and flattened at the sides ; this he inserts beneath the lower 
margin of the tendon, and passes gently upwards, till it appears 
above it, taking great care not to pierce the tendon, but to insulate it 
from the surrounding parts ; this being accomplished, the surgeon 
completely divides it with the scissors, close to its insertion. 

If the operation has been efficiently performed, and the internal 
rectus muscle completely divided, the patient Avill be unable to in- 
vert the eye considerably, a slight degree of inward movement being 
accomplished by the upper and lower recti muscles, owing to the 
peculiarity of their insertion. If the patient can still invert the eye 
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to any extent, the surgeon must search for any fibres which may 
still remain undivided. 

If a bandage be applied over the sound organ, the patient is gene- 
rally able to evert the affected eye sufficiently to enable the surgeon 
to operate with ease. Should he not be able to do this, however, 
the eye may be drawn outwards by means of a fine double hook, in- 
serted into the sclerotica, internal to the cornea. I prefer dispensing 
with this proceeding, if possible. We are sometimes directed to in- 
sert the hook into the conjunctiva only ; the fact is, whenever it is 
used, it is made to penetrate the sclerotica ; and we should bear in 
mind that the greater the distance from the cornea, the thicker is 
this tunic. The points of the hook should be considerably separated. 
Some operators pass a grooved hook under the tendon, and divide 
it with a small curved knife. Others, again, dispense with the use 
of the hook altogether. The employment of the hook, I conceive, 
greatly facilitates complete division, the accomplishment of which 
without it is very uncertain. It is very unimportant whether the 
lids be separated by the wire specula, or by the fingers of the as- 
sistant. 

OPERATIONS ON THE LACHRYMAL APPARATUS. 

Extirpation of the Lachrymal Q-land. — This gland occasionally 
becomes enlarged and indurated, exerting pressure upon, and dis- 
placing, the globe, and forming a tumor immediately beneath the 
outer part of the orbit. This state of the gland has often been de- 
scribed as scirrhus ; but true scirrhus of the lachrymal gland is 
extremely rare. Tumors sometimes form in its immediate neighbor- 
hood, and have often been mistaken for disease of the gland itself, 
which, indeed, in some cases, has been -removed under this impres- 
sion. 

We make an incision of sufficient extent over the tumor, parallel 
to, and immediately beneath the margin of the orbit : we dissect 
carefully around the disease. The tumor being insulated, we draw 
it forwards, and detach it at its base. When all hemorrhage has 
ceased, we close the edges accurately by means of fine sutures. 

The caruncula lachrymal™ sometimes becomes gradually enlarged, 
(encanthis,) with or without the semilunar fold being affected. It 
appears in the form of a red tuberculated tumor. This must be 
reduced by the application of caustic and other remedies. The re- 
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moval of a portion by means of the knife should only be practiced 
as a very last resource, the subsequent result of the operation gene- 
rally being such a diminution of the natural size of the caruncule 
that it becomes unable to fulfil its office of supporting the inner 
junction of the tarsi ; the consequence of which is that the puncta 
become displaced, and the tears escape over the cheek. 

Polypous and fungous excrescences occasionally spring from the 
lachrymal caruncule, or semilunar fold, as well as from other parts 
of the conjunctiva. They may be excised, the caruncule being left 
untouched. 

These parts are sometimes implicated in malignant disease. 

The anatomy of the canalicules, lachrymal sac, and nasal duct 
should be well understood, before any attempt to interfere with 
these parts is made upon the living subject, their course and direc- 
tion accurately ascertained, and the introduction of instruments fre- 
quently practiced on the dead subject. It is for the removal of 
obstruction in these parts that instruments are introduced ; such ob- 
structions are usually the result of chronic inflammation ; but, before 
we attempt to overcome them by mechanical force, we must give 
a full trial to milder agents. These, if judiciously employed, will 
often succeed. But when these and other means fail to remove the 
obstruction, and it becomes permanent, we must restore the passages 
by mechanical dilatation. The tears being prevented from pursuing 
their natural course escape over the cheek, and the symptoms alto- 
gether become so urgent that some relief is absolutely required. 
When inflammation of the lachrymal sac proceeds to suppuration, and 
the integument over the soft tumor threatens to ulcerate, we open 
the sac, and allow the contents to escape. But suppuration some- 
times takes place in the cellular tissue, external to the sac ; when 
this occurs, the matter should be evacuated much earlier. 

If the canalicules be obstructed, dilatation may be attempted by 
means of fine gold probes, introduced at the orifices ; but the practice 
of introducing instruments through the puncta, whether for the pur- 
pose of exploring the passage or removing the obstruction lower 
down, is useless and injurious. Injection of the lachrymal passage 
with various fluids, by means of a syringe, with a delicate tube, in- 
troduced through one of the puncta, has been attempted. Such 
instruments were invented by Anel. The endeavor has been 
made to force a passage by the injection of mercury, but it is use- 
less. If the parts be previously dried, any fluid dropped into the 
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lacus lachrymalis will be taken up by the puncta and pass down 
to the obstruction. The passage of the probe may be obstructed, 
by its extremity being entangled in some natural fold of mucous 
membrane ; moreover, a canal large enough to admit such delicate 
instruments as we must necessarily employ to pass through, might 
still be too small to allow of the passage of the tears ; how much 
less, then, can we expect such instruments to produce dilatation ! 
When the obstruction is seated in the canalicules themselves, 
we may attempt to dilate them by their introduction; but con- 
traction of the canal beyond them must be dealt with more prac- 
tically. 

The lower canalicule is exposed by the edge of the lower eye- 
lid being held near the inner angle, and by slightly everting which, 
the punctum is brought into view; the probe is introduced with a 
rotatory movement, and is passed downwards and a little outwards, 
and then inwards. 

The upper canalicule is explored with more difficulty. The upper 
eyelid is held and everted in the same manner, and the probe intro- 
duced with the same rotatory movement, first pushed upwards and 
then inwards and downwards. If we wish to explore the lachrymal 
sac through the puncta, it is best to introduce the instrument through 
the upper one. 

We may explore the nasal duct by means of a probe introduced 
through its inferior aperture: this is by no means easily accom- 
plished, and its ready performance requires much previous practice. 
We must remember that the nasal duct opens below, in the inferior 
meatus of the nose; that the orifice, which is an oblique fissure, 
directed downwards and inwards, is situated in the front and upper 
part of the lateral wall. The probe should be bent, but not abruptly, 
at about an anode of 60°, at the distance of somewhat less than an 
inch from the point. There should also be a slight lateral bend lower 
down, to allow for the projection of the nasal process of the max- 
illary bone. 

But the common operation on these parts is the removal of ob- 
structions, by the introduction of instruments, through an opening 
made in the lachrymal sac, immediately below the tendon of the 
orbicularis muscle. The operation is thus performed. The surgeon, 
drawing the lids outwards, renders tense and prominent the tendo- 
oculi ; this is his guide : he introduces the point of a small double- 
ed^ed scalpel, immediately below it, in a direction backwards, and a 
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little inwards; one edge of the blade looking outwards and somewhat 

downwards. The knife having been made to penetrate the sac, which 
is known by the cessation of resistance, the point is directed down- 
wards, a little way towards the nasal duct. The sac being thus 



Fig. 81. 




freely opened, the knife is laid aside. If a fistulous opening into the 
sac previously existed, it may be enlarged in the same manner. A 
common sized probe, without a bulbed extremity, is now introduced ; 
it is first passed in the same direction as the knife, until it strikes 
against the opposite wall, it is then slightly withdrawn, and directed 
in the course of the duct. Any reasonable obstruction must be over- 
come by careful and gradually increasing pressure, a slight rotatory 
motion being given to the instrument. The probe is known to have 
passed into the nose by the appearance of a drop or two of blood 
when the handkerchief is applied. The resistance to the passage 
of the probe may be so great as to render it advisable to desist, and 
repeat the attempt in a day or two. 

Although the obstruction is thus for the present removed, it would 
soon recur, unless some means be taken to prevent it ; this is accom- 
plished by the introduction of a style or tube, one or other of which 
is to be constantly worn by the patient. If any unusual amount of 
irritation exist, it may be allowed to subside before one or other of 
these instruments is introduced. 
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When the style is introduced, the head, resting on the integu- 
ments, secures the style from sinking into the canal, and by closing 
the aperture, prevents the escape of fluid from the sac. The duct 
becomes dilated, and the tears escape readily by the side of the style 
into the nose. When the tube is employed, it is passed completely 
into the nasal duct, by means of a stylet contrived for that purpose, 
the rim at the top resting on the upper margin of the duct, and the 
integuments are allowed to heal over it. The advantage of the tube 
is that it gives rise to no deformity. Sometimes, however, when 
there has been much ulceration and thickening, the integuments will 
not close over it. It is very liable to be clogged up ; it is apt to 
become displaced, and give rise to pain or inflammation, rendering 
its removal necessary; it cannot be extracted without an operation. 
A silver tube, moreover, is liable to be acted on by the secretions. 

The head of the style produces but little deformity ; it is either 
painted black, or of a flesh color ; the style can be removed easily 
at any time without pain, and cleansed, and the passages, if neces- 
sary, may be cleared by gently injecting a little tepid water. Dr. 
Mackenzie* thinks it may fairly be doubted whether the tears 
actually flow through the tube, or descend merely on the outside, as 
they do along the surface of the style ; and he thinks that a gold 
style, with a head to support it, passed completely into the sac, 
might be worn for life, and answer the purpose just as well or better 
than a tube. I am inclined to agree with Dr. M. At any rate, I 
generally prefer the style to the tube. 

The os unguis has been perforated in some cases of complete obli- 
teration of the nasal duct. I have never performed this operation, 
and have never seen a case requiring it. 

* Mackenzie on Diseases of the Eye. Second edition, page 274. 
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WOUNDS IN GENERAL. 

Pocket Case, containing scalpel, di- 
rector, probe, forceps, scissors, tena- 
culum, Assalini's forceps. 

Lint. — Ligature silk of two sizes. 
— Needles. — Adhesive plaster. — 
Sponge. 

DISLOCATIONS. 

DISLOCATIONS IN GENERAL. 

Ample quantity of strong cord, wash- 
leather, or linen washed with caout- 
chouc, to encircle the limb. — Pul- 
leys. — Two staples. — Two or more 
rollers. — Cottonwool. — Lint. — Chlo- 
roform. 

DISLOCATION OF HUMERUS. 

Failing the heel in the axilla, the me- 
tal knob, represented at page 93. 
Humerus and scapula. 

DISLOCATION OF FEMUR. 

Round towel, or leather loop for coun- 
ter-extension. — Bony pelvis and fe- 
mur. 

FRACTURES. 

Ample quantity of tow, horse-hair, or 
cotton wool for pads.— Pads, large 
and thick, especially at the edges.— 
Linen for bandage. — Splints, two, 



three, or four, of wood or metal. — 
Straps, or linen rollers. — Leg-box, 
or cradle for lower extremity. — 
Scissors. 

COMPOUND FRACTURE. 

Interrupted splint. — Scalpels. — For- 
ceps. — Needles. — Silk. — Sponge. — 
Adhesive plaster. — Pocket case. 

ANEURISM. 

Case of scalpels. — Retractors. — Di- 
rector. — Probe. — Two pairs of for- 
ceps, fine and blunt-pointed. — Assa- 
lini's forceps. — Ligature silk, thick 
and waxed for large vessels, and 
fine for lesser. — Two or three vari- 
eties of ligature needles. — Tourni- 
quet. — Scissors. — Haifa dozen silk 
threads for tying wounded arteries, 
each from ten to twelve inches in 
length. — Two armed needles for 
sutures. — Two rollers. — Adhesive 
plaster. — Four sponges. — Lint. — 
Chloroform. 

N^EVI MATERNI. 
Strong nitric acid. — Glass rod. — Po- 
tassa fusa, acetic acid. — Three 
armed needles for sutures. — Lint. — 
Sponge. 
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VARICOSE VEINS. 

CURE BY CAUSTIC. 

Half an ounce of powdered potash and 
quicklime, in separate stoppered 
bottles. — Spirits of wine, in a third 
bottle. — A large piece of freshly- 
made adhesive plaster. — Lint. — 
Sponge. — Rollers. 

AMPUTATIONS. 

AMPUTATIONS IN GENERAL. 

Amputating knife, see page 345. — Cat- 
lin. — Saw. — Bone forceps. — Two 
pairs of forceps. — Assalini's forceps- 
— Tenaculum. — Tourniquet. — Di- 
rector. — Razor. — Scissors. — Calico 
or linen for retractor. — Twelve liga- 
tures, from ten to twelve inches in 
length. — Four armed needles. — Ad- 
hesive plaster. — Cotton wool. — Two 
rollers. — Oiled silk. — Four sponges. 
— Chloroform. 

FLAP OPERATION. 

A long straight-pointed knife. — Eigh- 
teen ligatures. — Eight armed nee- 
dles for sutures. 

HAND OR FOOT. 

Two strongly-made scalpels. — Meta- 
carpal saw. — Bone forceps. 

PHALANGES. 

Fine scalpels. — Bone forceps. 
EXCISIONS. 

EXCISION OF HEAD OF THIGH-BONE. 

Case of scalpels. — Two pairs of forceps. 
— Bone forceps. — Flexible spatula. 
— Various saws. — Ligature silk. — 
Six armed needles. — Four sponges. 
— Lint — Adhesive plaster. — Pocket 
case. — Chloroform. 

EXCISION OF ELBOW JOINT. 

The same. 

EXCISION OF CARPAL END OF RADIUS 
AND ULNA. 

Small flexible spatula. — Fine saw, 



made to unscrew from the back. — 
Chain saw. — Splint. — Pad. 

EXCISION OF ANKLE JOINT. 

The same. 

EXCISION OF UPPER JAW. 

Case of scalpels. — Curved bladed knife. 
— Two pairs of bone forceps. — Two 
pairs of forceps. — Director. — Spatu- 
la. — Lint. — Silk. — Six armed nee- 
dles. — Four sponges. — Adhesive 
plaster. — Pocket case. — Chloroform. 

EXCISION OF LOWER JAW. 

Two or three fine saws in addition. 

TUMORS. 
Grooved needle. — Case of scalpels. — 
Two pairs of forceps. — Assalini's 
forceps. — Four armed needles. — 
Four sponges. — Two rollers. — Lint. 
— Cotton wool. — Adhesive plaster. 
Pocket case. — Chloroform. 

In large Tumors of Extremities, &c. 
Tourniquet. — Grooved needle, or fine 
trocar. — Small saws, if osseous. — 
Two metallic retractors or elevators. 
— Six or eight armed needles. — Silk 
for ligatures. 

In Mammary Tumors, when large, 
compress the subclavian artery 
against the first rib. 

BURS^l. 

Long needle with silk. 

OPERATION FOR ELEVATING 
DEPRESSED CRANIAL BONE. 

Case of scalpels. — Trephine. — Hey's 
saw; other small saws. — Elevator. 
— Forceps. — Ligature silk. — Two 
rollers. — Four sponges. — Lint. — 
Adhesive plaster. — Pocket case. 

RHINOPLASTY OPERATION. 
Case of scalpels. — Two pairs of for- 
ceps. — Four small needles, armed. — 
Twelve minute needles, also armed. 
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— Two pieces of cork or sponge for 
aperture of nostrils. — Lint. — Four 
sponges. — Adhesive plaster. — Pock- 
et case. — Chloroform. 

POLYPUS NASI. 
Variety of polypus forceps. — Double 
canula, with fine wire and silkworm 
gut. — Sponge. 

HARE-LIP. 

Two fine scalpels. — Two straight silver 
needles, with movable steel points. — 
Strong silk thread, waxed. — Three 
small needles, armed. — Sponge. — 
Pocket case. — Chloroform. 

RANULA. 

A curved needle, armed, with double 
silk, waxed. 

REMOVAL OF TONSILS. 

Tonsil knife. — Vulsellum, with scissor 
handles, or guillotine. 

STAPHYLORAPHY. 

Case of fine scalpels. — Six curved 
needles, of half an inch in length, 
armed. — Forceps ; second pair, with 
one longer arm to hold the soft pa- 
late. — Two small and soft sponges, 
firmly fixed on pencils of wood, for 
cleansing the palate. — Instrument 
for reversing the needle. — Reflector. 
— Lint. — Pocket case. 

TRACHEOTOMY. 

Case of scalpels. — Two pairs of for- 
ceps. — Dr. Hall's trocar. ■ — Chain 
trocar. — Gum tube for trachea. — 
Spring dilator. — Tenaculum. — Four 
small sponges. — Ligature silk. — Ad- 
hesive plaster. — Pocket case. — Tube 
for trachea. 

PARACENTESIS THORACIS. 

Grooved needle.— Case of scalpels. — 
Forceps. — Flat trocar, with canula. 
—Gum catheter.— Adhesive plaster. 



— Pocket case. — Elastic bandage for 
chest. — Chloroform. 

PARACENTESIS ABDOMINIS. 
A moderate-sized trocar. — Fine trocar. 
— Broad flannel bandage.— Adhe- 
sive plaster.— Pocket case. 

HERNIA. 
Case of scalpels. — Two directors, of 
varying sizes.— Two pairs of fine for- 
ceps.— Tenaculum. — Cooper's her- 
nia knife. — Probe-pointed bistoury. 

— Scissors. — Ligature silk Four 

armed needles. — Adhesive plaster. 
— Lint. — Ample quantity of cotton 
wool. — Two rollers. — Razor. — Pock- 
et case. — Four sponges. — Chloro- 
form. 

PHYMOSIS. 

Straight-pointed bistoury. — Directors. 
— Scissors. 

HYDROCELE. 
Grooved needle. — Small trocar, with 
canula. — Metal syringe to fit. — Half 
an ounce of tincture of iodine, for 
radical cure. 

HEMATOCELE. 

Case of scalpels. — Metal syringe. — 
Sponge . — Pocket case . — Chloroform . 

CASTRATION. 

Case of scalpels. — Forceps. — Strong 
silk for spermatic cord. — Fine silk 
for vessels. — Six armed needles. — 
Lint. — Pocket case. — Chloroform. 

CATHETERISM. 

RETENTION OF URINE. 

Four silver catheters, from No. 4 to 
No. 9, inclusive. — Six gum cathe- 
ters, from No. 3 to No. 9. — Opium 
suppositories of two or three grains. 
—Oil. 

IN ENLARGED PROSTATE GLAND. 

Three metallic and throe gum catheters 
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of about the middle size. — Large 
prostatic catheter. — One large and 
long catheter. 

EXTRAVASATION* OF TRIXE. 

Case of scalpels. — Two or three gum ca- 
theters, Nos. 5, 7, and 9. — Sponges. 
— Pocket case. — Chloroform. 

STRICTURE, OR RUPTURED 
URETHRA. 

Case of scalpels.— Three silver cathe- 
ters. — Two or three gum catheters, 
Nos. 4, 6, and 8. — Director.— For- 
ceps. — Ligature silk. — Pocket case. 
— Chloroform. 

PUNCTURE OF THE BLADDER. 

Moderate-sized trocar with canula. — 
Gum catheter, of size sufficient to 
pass through the canula. — Adhesive 
plaster. — Pocket case.— Chloroform. 

FISTULA IN PERINEO. 

Three silver, and three gum catheters. 
— Director. — Razor. — Lint. — Strong 
silk for retaining catheter. — Pocket 
case. — Chloroform. 

HEMORRHOIDS. 
Double silver canula. — Flexible wire 
bistoury. — Scissors. — Pocket case. 
— Chloroform. 

FISTULA IN ANO. 

Sharp and probe-pointed bistoury di- 
. rector. — Piece of soft wood or rec- 
tum bougie, to receive the sharp 
point of the bistoury. — Eyed probe. 
— Strong silk. — Blunt-pointed for- 
ceps, to catch the thread in the rec- 
tum. — Pocket case. — Chloroform. 

LITHOTRITY. 
Two sounds. — Two silver catheters. — 
Metal syringe, with stopcock to fit. 
— Two lithotrites. — Two pairs of 
long forceps for the urethra. — Oil. 
— Clean warm water at ninety de- 
grees. 



LITHOTOMY. 
Rectum evacuated. — Staff grooved. — 
Garters, or straps. — Razor. — Litho- 
tomy knife. — Throe or four pain "1 
lithotomy forceps. — Large gum ca- 
theter. — Metallic syringe to fit. — 
Common forceps. — Assalini's for- 
ceps. — Tenaculum. — Sponges. — 
Oiled silk. — Pocket case. — Chloro- 
form. 

LATERAL CURVATURE. 

See page 522. 

TALIPES. 

A small scalpel, with the blade a little 
turned up at the point, about eight 
lines in length, (see page 536.) — 
Scarpa's shoe. — Roller. — Lint. — Ad- 
hesive plaster. — Pocket case. 

GUN-SHOT WOUNDS. 

Case of scalpels. — Two pairs of forceps. 

— Probe. — Director. — Bullet for- 
ceps. — Hey's saw. — Trephine. — Qu. 
amputation case. — Linen. — Lint. — 
Four armed needles. — Ligature silk. 

— Adhesive plaster. — Sponges. — 
Chloroform. 

CESAREAN OPERATION. 

Broad bandage, interrupted by silk 
threads, placed around the chest 
before operating. — Strong short- 
bladed scalpels. — Director, with a 
bulbous point. — Common director. 
—Pair of scissors, and thread for 
umbilical cord. — Twelve armed nee- 
dles. — Four large sponges. — Oil. — 
Adhesive plaster. — Cotton wool.— 
Flannel roller. — Flannel, and warm- 
bath, for child.— Pocket case.— Chlo- 
roform. — Oiled silk. 

OVARIOTOMY. 
Strong scalpels. — Long-toothed for- 
ceps, with firm wooden handles. — 
Large-sized trocar, with canula. — 

Strong silk for tying cyst, or waxed 
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twine. — Fine ligature silk. — Four 
armed needles. — Adhesive plaster. 
— Lint. — Flannel roller. — Cotton 
■wool. — Pocket case. — Chloroform. 

PALPEBRAL TUMORS. 

Two fine scalpels. — Scissors. — For- 
ceps. — Tenaculum. — Two fine armed 
needles. — Lint. — Sponge. — Chlo- 
roform. 

ECTROPION AND ENTROPION. 

Two fine scalpels. — Forceps. — Scis- 
sors. — Six fine needles, armed. — 
Fine silk. — Lint. — Sponge. — Adhe- 
sive plaster. — Chloroform. 

TRICHIASIS & DISTRICHIASIS. 
In operation for. 

Two fine scalpels. — Forceps. — Scis- 
sors. — Tenaculum. — Four very fine 
needles and thread. — Lint. — Sponge. 
— Chloroform. — Piece of horn. See 
page 594. 

ARTIFICIAL PUPIL. 

Case, containing, Maunoir's scissors. 
— Beer's cataract knife. — Sir Wm, 
Adams' knife. — Broad double-edged 
needle, or keratome. — Minute for- 
ceps. — Tyrrel's hook. — Lint. — Li- 
nen. — Ribbon, four feet long. 

CATARACT CASE. 

EXTRACTION. 

Beer's knife modified. — Curette. — Fine 



curved bistoury. — Fine scissors. — 
Linen. — Ribbon, four feet in length. 

DEPRESSION. 

Needle, see page 633. — Linen and rib- 
bon. 

SOLUTION. 

Needle, see page 635. — Linen and rib- 
bon. 

Solution of atropine, or extract of bel- 
ladonna. 

EXTIRPATION OF GLOBE. 

Case of scalpels. — Curved bladed 
knife. — Curved scissors. — Forceps. 

— Large armed needle. — Tenacu- 
lum. — Sponge. — Lint. — Chloroform. 

TUMORS IN ORBIT. 

Case of scalpels. — Forceps. — Scissors. 

— Tenaculum. — Sponge. — Lint. — 
Chloroform. 

STRABISMUS. 
Case, containing fine forceps. — Scis- 
sors. — Blunt hook. — Fine curved 
bistoury. — Curved director. — Small 
double hook elevators. — Fine sponge. 
— Lint. 

OPERATIONS ON LACHRYMAL 

SAC. 
Small double-edged scalpel. — Probe. 
See page 647. — Style or tube. — 
Sponge. — Lint. — Qu. Chloroform. 
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Abdomen: — 
Abscess of parietes 
Paracentesis . 

Abscess: — 

Puncture of . 

Period for puncturing 

of perineum 
Acupuncture 
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Amputations : — ■ 

Introductory remarks . . .291 
Cause of comparative infrequency 292 



Cases demanding . 


293 et seq. 


Absorption of cartilage, no warrant 


for . 


. 294 


Immediate 


. 300 


Postponed 


. 300 


Reaction 


. 301 


In gangrene . 


. 296 


Circular 


. 303 


Flap . 


305 & 308 


Compound . 


305 & 308 


Special 


315 et seq. 


at shoulder-joint . 


. 315 


of arm 


. 320 


at elbow-joint 


. 322 


of forearm .... 


. 323 


in lower third . . . 


. 325 


at wrist-joint 


. 326 


at carpal articulation 


. 328 


of little finger 


. 330 


of second or third fingers 


. 331 


of phalanges 


. 332 


at the hip-joint 


. 333 


below trochanter minor 


. 341 


of the thigh . 


. 342 


of the leg .... 


. 347 


above and below knee . 


. 302 


at the ankle-joint . 


. 352 


at the tarso metatarsal articuh 


ition 356 


of the little toe 


. 358 


of the great toe . 


. 358 


of the penis 


. 360 
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Amputations, continued : — 

Future stump in . . . . 306 

Composition of stump . . . 307 

Anatomical knowledge required . 19 

Anchylosis, false .... 542 

Aneuhism: — 

Introductory remarks . . .172 
Cause of increase . . .176 

Circumscribed and diffused . .177 
Varieties of . . . 177 et seq. 

Symptoms of . . . .181 

Dissecting ..... 180 
Mr. Hunter's discovery . .182 

Claimed by the French . . 183 

Oblique incision for . . .184 

Ligature 174 

Needle 185 

Table of 203 

Treatment by pressure . . .190 
Brasdor's operation . . . 188 
by anastomosis .... 204 
Special operations for . . . 204 
Arteria innominata . . . 204 

Subclavian 208 

on outer side of scalenus . .211 

Axillary 218 

Brachial 223 

Radial and ulnar . . . .231 
Radial behind thumb . . . 234 
Common carotid .... 235 
Superior thyroid . . . .241 

Lingual 242 

Facial 243 

Occipital 244 

Temporal 245 

Abdominal aorta .... 246 
Common iliac .... 248 
Internal iliac . . . .251 

External iliac .... 253 

Femoral 260 

Popliteal 265 

Anterior tibial .... 267 
Posterior 270 
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Aneurism, continued: — 

behind ankle .... 275 

Peroneal 276 

Dorsalis pedis .... 277 
External plantar .... 278 

Anchylosis, see Fractures. 
Ancyloblepharon .... 592 
Anus — Imperforate .... 549 
Arcus senilis . . . . .616 
Arteriotomy 286 

Arteries, see Aneurism. 

Structure of . . . . . 174 
Wounds of . . . 193 & 201 

Artificial Pupil . . . .601 
Indications for .... 602 
Operations for ... . 603 
Incision ..... 606 

Excision . . . . . 603 
Separation ..... 609 
After-treatment . . . .611 
Assistants, duties of . . . .24 

Atropine 614 

Autoplastic operations . . . 555 

Application to cicatrices from burns 552 

Axillary glands . . . .381 

Bandage 133 

Common 134 

T 135 

Four-tailed 136 

Many-tailed 137 

Hernial ..... 454 

Starched 154 

Beer's knife 619 

Bladder: — 

Puncture of . . . . . 484 
Chronic inflammation of . . 497 
Rugous 499 

Broxchocele: — 

Operation for . . . .419 

Bulb : — 

Artery of 513 

Division of, in Lithotomy . .513 

Buhsj:: — 

Question of irritability of . . 394 
Treatment of ... 396 

Treatment by seton . . . 396 
Treatment under annular ligament 398 

Cesarean Operation . . . 563 
Conditions requiring . . . 563 
Question of operation before labor 568 
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Calculus in Bladder: — 




Symptoms of 


. 498 


Candid treatment of patients 


. 27 


Capsule opaque, operation for 


. 637 


Castration 


. 468 


Cataract 


. 613 


Extraction 




. 618 


After-treatment 




. 629 


Depression . 




. 633 


Reclination . 




. 634 


Absorption 




. 635 


After-treatment 




. 629 


Drilling 




. 636 


Congenital 




. 638 


Cataract-glasses 




. 640 


Catheterism : — 




Introduction of catheter 


. 46S 


in healthy urethra 


. 470 


in ruptured urethra 


. 471 


in enlarged prostate gland 


. 473 


Chloroform 


. 30 


Cicatrices, how avoided 


. 58 


removal of . 


. 552 


Cilia, removal of 


. 593 


Coagulum in wounds 


. 50 


in aneurismal sac 


. 178 


in arteries 


. 183 


Columna nasi . 


. 403 


Conduct relating to children 


. 28 



Corectomia, see Artificial Pupil. 
Coredialysis, see Artificial Pupil. 

Cornea : — 



Foreign bodies in . 


. 596 


Puncture of . 


. 599 


Corotomia, see Artificial Pupil. 




Cranium: — 




Operations on 


. 399 


Elevation of bone 


. 399 


Crepitus 


. 144 


Daviel's scissors 


. 625 


Dexterity of hand 


. 20 


Dislocations : — 




Nomenclature of term, bad . 


. 68 


Definition .... 


. 68 


Principles of reduction 


. 69 


Muscular agency . 


. 71 


partial or complete 


. 72 


source of difficulty in old cases 


. 73 


evidence of reduction . 


. 77 


with fracture 


. 130 


of lower jaw 


. 77 


of clavicle .... 


. 80 


sternal end of 


. 80 


acromial end of . 


. 82 


of humerus .... 


. 82 


at the elbow-joint 


. 95 
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Dislocations, continued : — 

of hand 

of thumb 

of the femur 

at the knee-joint . 

of the patella 

of the tibia . 

of the semilunar cartilage 

of the foot 

of the astragalus . 
Dislocation with fracture . 
Dissecting-room the best school 
Districhiasis 
Drilling .... 

Ecchymosis of eyelid 

Ectropion 

Embryotomy, question of . 



Empyema : — 

Operation for 
Entropion 
Epicanthus 

Epiphysis, separation of 
Epulis 
Erectile tumors 

Varieties 

Treatment . 
Etiquette . 
Excision of bones 

of joints 

tonsils . 

bone . . • 

lower jaw 

upper jaw 

head of humerus . 

elbow-joint . 

carpal ends of forearm 

head of femur 

knee-joint 

ankle joint 
Extirpation of eyeball 
Expediency, operations of 
Extravasation of urine 
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. 373 
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. 375 
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Eye :— 

Operations on 
Examination of 
Eyeball, exploration of . 
Extraction of foreign bodies from 

Eyelids: — 
Exploration of 
Operations on 
Tumors of 

Extraction of foreign bodies from 
Wounds of . 
Suppuration in 
Ecchymosis of 

Fingehs : — 

Amputations of 
Contracted . 
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583 
583 
583 
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Fistula : — 

in ano . 

in perineo 

lachrymalis . 
Forceps 

Foot, deformities of 
Foreign bodies, extraction of 



Fractdhe 

Symptoms of 

Simple 

Compound 

Causes of 

Crepitus 

Reduction of 

Retention of . 

Means of obtaining permanent 

tension in . 
Treatment of protruded bone 
into joints 
anchylosis 
of lower jaw 
of ribs .... 
of clavicle 
of scapula 
of humerus . 
of forearm 
of pelvis 
of femur 
of patella 
of leg ...... 

Frsenum lingua, division of 
Foot, paralysis of 
Flattened 

Ganglion, treatment of 
Gangrene, amputation in 
Globe, extirpation of 
Gorget 

Grooved needle 
Gun-shot Wounds 

Hare-lip . 
Hemorrhage 
Haemorrhoids . 
Hematocele 

Hernia . 

Symptoms of 

Causes of 

Early operation in 

Inguinal 

Anatomy of . 

Oblique 

Direct . 

Congenital 

Treatment before operation 

Operation for inguinal 

After-treatment 

Femoral 

Removal of omentum 
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Hernia, continued : — 

Anatomy of 456 

Operation for . . . .458 

Umbilical ....-, 459 
Operation for .... 460 

Prevention of ... 462 

Question of division of sac in . 443 
Hordeolum ..... 585 

Hydrocele 465 

Hydrothorax 429 

Incision, nature and dimensions . 42 

Enlarging of .... 44 

Injection of iodine 467 

Instruments, variety of . .23 

Arrangement of . . . .22 

Intestine, puncture of 545 

Jaw, upper, excision of . . 367 

Lower, excision of 364 

Joints, incision into .... 295 

Keratonyxis . . . . .617 
Knee-joint, see Dislocation — Fracture. 

Excision of . . . . . 375 
Knife, principle of . . . .21 

Positions of 39 

Form and use of . . . .42 
Silver-bladed . . . .46 

Lachrymal gland, extirpation of . 645 
Lachrymal sac, operations on . . 646 
Lagophthalmos .... 592 

Laryngotomy . . . . .427 
Lateral curvature .... 522 
Principles of treatment . . . 527 
Ligature, see Aneurism. 

Composition of . . .64 

Principle of . . . . . 175 
Opinions of Scarpa and Jones . 175 

Double 196 

Lips, operations on .... 408 

Lithotomy . . . 490 et seq. 

indicated ..... 498 

Operation of . . . 507 & 516 

Hemorrhage in . . . .518 

Lithotrity, conditions favorable to 523 et seq. 

Demerits of 490 

Operation of 503 

Malignant growths, see Tumors. 

Mammary gland, diseases of . . 388 

Operations on ... 389 

Map of operation . . . .45 

Nasal duct, exploration of .. . 647 

Introduction of tube . . . 648 

Nsevus, definition .... 278 
Treatment 279 

Nervous system, prostration of . .301 



Operative Surgery, see Preface. 
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Paracentesis: — 




Thoracis . . . 


. 428 
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. 599 


Paraphymosis . 


. 465 


Patella, dislocation of 
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Fracture of . 
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Penis, amputation of 
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Perineum, operations on . 


. 476 


Rupture of, by violence 


. 483 
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. 585 
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Isinglass 


. 56 


Mode of application of . 


. 57 


Polypus : — 
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. 406 


Poultices .... 
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Prostate gland, see Catheter and Litho- 
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Operation for 
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Ranula 409 

Reaction, erroneous views on . . 301 
Responsibility of operator . . 26 

Rhinoplastic operation . . . 401 

Sarcoma, pancreatic and mammary . 382 

Adipose 384 

Scalpel 40 

Scirrhus, see Tumors. 

Scrotum, operations on 465 

Seasons for operating . . .25 

Silence necessary . . . .22 
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Spine, see Lateral Curvature. 
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Sponge ...... 46 

Staff 508 
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Operation for .... 600 
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Operation for . . . .414 

After-treatment in ... 416 

Stone, symptoms of . . . . 498 

Composition of ... . 493 
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Stricture of Urethra: — 




Tumors : — 




Operation for 


. 479 


Definition . . . . 


. 378 


Intestine symptoms of . 


. 545 


Malignant . 


. 392 


Stumps .... 


. 306 


Encysted . 


. 383 


Style, introduction of 


. 648 


Question of operation . 


. 380 






Cases for rejection 


. 381 


Sutures, when required . 


. 53 


Fatty 


. 384 


Simple 


. 53 


Mammary . . . . 


. 389 


Interrupted . 


. 54 


Tarsal . 


. 584 


Uninterrupted 


. 53 


Epithelial cancer . . . 


. 390 


Quilled ... 


. 52 


Cancer scroti 


. 391 


Glover's 


. 54 


Fibro cellular 


. 386 


Twisted 


. 454 


Cystic .... 


. 386 


Symblepharon . 


. 593 


Carcinoma 


. 387 


Table, selection of 


. 24 


Union of wounds 


. 51 


Talipes .... 


. 533 


Urethra, operations on 


. 476 


Varieties of . 


. 534 


Rupture of . 


. 483 


Treatment 


. 535 


Opening through scrotum 


. 506 


Tarsal cartilage: — 




Urine, retention of . . 


. 479 


Removal of . 


. 584 


Extravasation of . 


. 477 


Taxis .... 


. 439 






Tendons, division of 


. 533 


Varicose veins 


. 287 


Testicle, extirpation of 


. 468 


Treatment by ligatures . 


. 287 


Tetanus .... 


. 65 


Treatment by eschars . 


. 288 


Thorax .... 


. 428 


Venesection 


. 282 


Thrombus 


. 284 


Veins, wounds of 


. 197 


Thyroid gland . 


. 419 


Ligature on . 


. 197 


Tonsils, extirpation of 


. 411 


Admission of air into 


. 578 


Tourniquet, common 


. 311 


Vitreous humor 


. 626 


Italian .... 


. 312 


Escape of 


. 626 


Improved 


. 312 


Wens .... 


. 383 


Tracheotomy . 


. 421 






Deposition of lymph in 


. 421 


Wouwds: — 




Operation above thyroid is 


thmus . 424 


Union by primary adhesion 


. 57 


Operation below . 


. 427 


By first intention 


51 






Exposure to cold air 


. 49 


Treatment: — 




Coagulum in 


. 50 


before operation 

after .... 


. 32 
. 35 


on face 
Lacerated 


. 55 
. 57 


Trephine .... 
Trichiasis . . 


. 399 
. 593 


Dressing of . 

of arteries . . 


. 59 
. 193 


Truss . 


. 462 


Treatment of 


. 50 



THE END. 
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Its merits as a practical instructor, well arranged, 
intly furnished with illustrative cases, "and 
clearly and comprehensively, albeit too diffusely, 
written, are incontestable. They have been suffi- 
ciently endorsed by the verdict of his countrymen 
in the rapid exhaustion of the first edition, and they 
would certainly meet with a similar reward in the 
United Stales were the volume placed within the 



reach of American practitioners. We are satisfied 
after a careful examination of the volume, and a 
comparison of its contents with those of its leading 
predecessors and contemporaries, that the best tvay 
for the reader to avail himself of the excellent ad- 
vice given in the concluding paragraph above, would 
be to provide himself with a c ipy of tne book from 
which it has been taken, and diligently to con its 
instructive pages. They may secure to him many 
a triumph and fervent blessing.— Am. Journal Med. 
Sciences, April, 1S5S. 
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ther. $2 25 
However valuable may be the " Dissector's 
Guides" which we, of late, have had occasion to 
notice, we feel confident that the work of Dr. Allen 
is superior to anyj of them We believe with the 
an tii' 'r, that none is so fully illustrated as this, and 

ii r.ingement of the work is such as to facilitate 

the labors of the student in acquiring a thorough 
practical knowledge of Anatomy. We most cordi- 



ally recommend it to their attention. — Western Lan- 
cet. 

We believe it to be one of the most useful works 
upon the subject ever written. It is handsomely- 
illustrated, well printed, and will be found of con- 
venient size for use in the dissecting-room. — Med. 
Examiner. 
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and revised London edition. In one octavo volume, extra cloth, of 528 pages. $3 00. 
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the English language. — Boston Med. and Surg, and practical, work on female diseases that we have 
Journal. \ yet seen. — Medico-Chirurgical Review. 
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THERAPEUTICAL INDICATIONS. Edited by Edmund Lloyd Birkett, M. D. A new 
American from the fifth and enlarged London edition. With eighty illustrations on wood. In one 
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The death of Dr. Bird has rendered it necessary to entrust the revision of the present edition to 
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BUDD (GEORGE), M. D., F. R. S., 

Professor of Medicine in King's College, London. 

ON DISEASES OF THE LIVER. Third American, from the third and 

enlarged London edition, [n one very handsome octavo volume, extra cloth, with four beauti- 
fully colored plates, and numerous wood-cuts. pp. 500. $3 00. 



Has fairly established for itself a place among the 
classical medical literature of England. — British 
and Foreign Medico-Chir. Review, July, lt\37. 

Dr. Budd's Treatise on Diseases of the Liver is 
now a standard work in Medical literature, and dur- 
ing the intervals which have elapsed between the 
successive editions, the author has incorporated into 
the text the most striking novelties which have cha- 
racterized the recent progress of hepatic physiology 



is not perceptibly changed, the history of liver dis- 
eases is made more complete, and is kept upon 
with the progress of modern science. It is the belt 
work on Diseases of the Liver in any language — 
London Mid. Times and Gazette, June 27, 1867. 

This work, now the standard book of reference on 
the diseases of which it treats, has been carefully 
revised, and many new illustrations of the views ui 
the learned author added in the present edition.— 



and pathology ; so thatalthough the size of the book I Dublin Quarterly Journal, Aug. Ib57. 

BY THE SAME AUTHOR. 

ON THE ORGANIC DISEASES AND FUNCTIONAL DISORDERS OF 

THE STOMACH. In one neat octavo volume, extra cloth. $1 50. 
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a Plate. In oce handsome octavo volume, of 536 pages. $3 00. 

The increase of mental disease in its various forms, and the difficult questions to which it is 
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the physician a constantly greater familiarity with this, the most perplexing branch of his pn 
sion. At the same time there has been for some years no work accessible in this country, present- 
ing the results of recent investigations in the Diagnosis and Prognosis of Insanity, and the greatly 
improved methods of treatment which have done so much in alleviating the condition or restoring 
the health of the insane. To fill this vacancy the publishers present this volume, assured that 
the distinguished reputation and experience of the authors will entitle it at once to the confidence 
of both student and practitioner. Its scope may be gathered from the declaration of the authors 
that "their aim has been to supply a text book which may serve as a guide in the acquisition of 
such knowledge, sufficiently elementary to be adapted to the wants of the student, and sufficiently 
modern in its views and explicit in its teaching to suffice for the demands of the practitioner." 



BENNETT (J. HUGHES), M.D., F. R.S.E., 
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THE PATHOLOGY AND TREATMENT OF PULMONARY TUBERCU- 
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for or associated with, Phthisis. One vol. 8vo., extra cloth, with wood-cuts. pp. 130. $1 25. 
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A PRACTICAL TREATISE ON INFLAMMATION OF THE UTERUS, 

ITS CERVIX AND APPENDAGES, and on its connection with Uterine Disease. To which 
is added, a Review of the present state of Uterine Pathology. Fifth American, from the third 
English edition. In one octavo volume, of about 500 pages, extra cloth. $2 00. (Now Ready.) 
The ill health of the author having prevented the promised revision of this work, the pn 

edition is a reprint of the last, without alteration. As the volume has been for some time out of 

print, gentlemen desiring copies can now procure them. 



BOWMAN (JOHN E.), M.D. 
PRACTICAL HANDBOOK OF MEDICAL CHEMISTRY. Second Ame- 
rican, from the third and revised English Edition. In one neat volume, royal 12mo., extra cloth, 
with numerous illustrations, pp. 288. $1 25. 

BY THE SAME AUTHOR. 

INTRODUCTION TO PRACTICAL CHEMISTRY, INCLUDING ANA- 
LYSIS. Second American, from the second and revised London edition. With numerous illus- 
trations. In one neat vol., royal 12mo., extra cloth, pp.350. $125. 



BEALE ON THE LAWS OF HEALTH IN RE- 
LATION TO MIND AND BODY. A Series of 
Letters from an old Practitioner to a Patient. In 
one volume, royal 12mo., extra cloth, pp. 296. 
80 cents. 

BUSHNAN'S PHYSIOLOGY OF ANIMAL AND 
VEGETABLE LIFE; a Popular Treatise on the 
Functions and Phenomena of Organic Life. In 
one handsome royal J2mo. volume, extra cloth, 
with over 100 illustrations, pp. 234. 80 cents. 



BUCKLER ON THE ETIOLOGY, PATHOLOGY, 
AND TREATMENT OF FIBRO-BRONCIII- 
TIS AND RHEUMATIC PNEUMONIA. In 
one 8vo. volume, extra cloth, pp.150. $125. 

BLOOD AND URINE (MANUALS ON). BY 
JOHN WILLIAM GRIFFITH, G. OWEN 
REESE, AND ALFRED MaRKWICK. One 
thick volume, royal 12mo., extra cloth, with 
plates, pp. 460. SI 25. 
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BARCLAY (A. W.), M. D., 

Assistant Physician to St. George's Hospital, &c. 

A MANUAL OF MEDICAL DIAGNOSIS; being an Analysis of the Signs 

and Symptoms of Disease. In one neat octavo volume, extra cloth, of 424 pages. $2 00. (Lately 
issued.) 



Of works exclusively devoted to this important 
branch, our profession has at command, compara- 
tively, but few, and, therefore, in the publication of 
the present work, Messrs. Blanchard & Lea have 
conferred a great favor upon us. Dr. Barclay, from 
having occupied, for a long period, the position of 
Medical Registrar at St. George's Hospital, pos- 
sessed advantages for correct observation and reli- 
able conclusions, as to the significance of symptoms, 
which have fallen to the lot of but few, either in 
h's own or any other country. He has carefully 
systematized the results of his observation of over 
twelve thousand patients, and by his diligence and 
judicious classification, the profession has been 
presented with the most convenient and reliable 
work on the subject of Diagnosis that it has been 
our good fortune ever to examine; we can, there- 
fore, say of Dr. Barclay's work, that, from his sys- 
tematic manner of arrangement, his work is one of 
the best works " for reference" in the daily emer- 
gencies of the practitioner, with which we are ac- 
quainted ; but, at the same time, we would recom- 
mend our readers, especially the younger ones, to 
read thoroughly and study diligently the whole work, 
and the li emergencies" will not occur so often. — 
Southern Med. and Surg. Journ., March, 1858. 

To give this information, to supply this admitted 
deficiency, is the object of Dr. Barclay's Manual. 



The task of composing such a work is neither an 
easy nor a light one ; but Dr. Barclay has performed 
it in a manner which meets our most unqualified 
approbation. He is no mere theorist; he knows his 
work thoroughly, and in attempting to perform it, 
has not exceeded his powers. — British Med. Journal, 
Dec. 5, 1857. 

We venture to predict that the work will be de- 
servedly popular, and soon become, like Watson's 
Practice, an indispensable necessity to the practi- 
tioner— iV. A. Med. Journal, April, 1858. 

An inestimable work of reference for the young 
practitioner and student. — Nashville Med. Journal, 
May, 1858. 

We hope the volume will have an extensive cir- 
culation, not among students of medicine only, but 
practitioners also. They will never regret a faith- 
ful study of its pages.— Cincinnati Lancet Mar. '58. 

An important acquisition to medical litenture. 
It is a work of high merit, both from the vast im- 
por.ance of the subject upon which it treats, and 
also Horn the real ability displayed in its elabora- 
tion. In conclusion, let us bespeak for this volume 
that attention of every student of our art which it 
so richly deserves- that place in every medical 
library which it can so well adoru. — Peninsular 
Medical Journal, Sept. 1858. 



BARLOW (GEORGE H.), M. D. 

Physician to Guy's Hospital, London, &c. 

A MANUAL OF THE PRACTICE OF MEDICINE With Additions by D 

F. Condie, M. D., author of" A Practical Treatise on Diseases of Children," 6cc In one hand 

some octavo volume, leather, of over 600 pages. $2 75. 

We recommend Dr. Barlow's Manual in the warm- 
est manner as a most valuable vade-mecum. We 
have had frequent occasion to consult it, and have 
found it clear, concise, practical, and sound. It is 



eminently a practical work, containing all that is 
essential, and avoiding useless theoretical discus- 
sion. The work supplies what has been for some 
time wanting, a manual of practice based upon mo- 
dern discoveries in pathology and rational views of 
treatment of disease. It is especially intended for 
the use of students and junior practitioners, but it 



will be found hardly less useful to the experienced 
physician. The American editor has added to the 
work three chapters — on Cholera Infantum, Yellow 
Fever, and Cerebro-spinal Meningitis. These addi- 
tions, the two first of which are indispensable to a 
work on practice destined for the profession in this 
country, are executed with great judgment and fi- 
delity, by Dr. Condie, who has also succeeded hap- 
pily in imitating the conciseness and clearness of 
style which are such agreeable characteristics of 
the original book. — Boston Med. and Surg. Journal. 



BARTLETT (ELISHA), M. D. 
THE HISTORY, DIAGNOSIS, AND TREATMENT OF THE FEVERS 

OF THE UNITED STATES. A new and revised edition. By Alonzo Clark, M. D., Prof, 
of Pathology and Practical Medicine in the N. Y. College of Physicians and Surgeons, &c. In 
one octavo volume, of six hundred pages, extra cloth. Price $3 00. 
It is the best work on fevers which has emanated logy. His annotations add much to the interest of 



from the American press and the present editor has 
carefully availed himself of all information exist- 
ing upon the subject in the Old and New World, so 
that the doctrines advanced are brought down to the 
latest date in the progress of this department of 
Medical Science.— London Med. Times andOazetle, 
May 2, 1857. 

This excellent monograph on febrile disease, has 
stood deservedly high since its first publication. It 
will be seen that it has now reached its fourth edi- 
tion under the supervision of Prof. A. Clark, a gen- 
tleman who, from the nature of his studies and pur- 
suits, is well calculated to appreciate and discuss 
the many intricate and difficult questions in patho- 



the work, and have brought it well up to the condi- 
tion of the science as it exists at the present aay 
in regard to this class of diseases. — Southern Med. 
and Surg. Journal, Mar. 1857. 

It is a work of great practical value and interest, 
containing much that is new relative to the several 
diseases of which it treats, and, with the additions 
of the editor, is fully up to the times The distinct- 
ive features of the different forms of fever are plainly 
and forcibly portrayed, and the lines of demarcation 
carefully and accurately drawn, and to the Ameri- 
can practitioner is a more valuable and safe guide 
than any work on fever extant. — Ohio Med. and 
Surg Journal, May, 1857. 



BROWN (ISAAC BAKER), 

Surgeon- Accoucheur to St. Mary's Hospital, &c. 

ON SOME DISEASES OF WOMEN ADMITTING OF SURGICAL TREAT- 

MENT. With handsome illustrations. One vol. 8vo., extra cloth, pp. 276. ft 60. 



Mr Brown has earned for himself a high reputa- 



ti/,n in the oDerative treatment of sundry diseases 
and in^rfes to which females are peculiarly subject 
We c-in Uuly say of his work that lt is an important 
..in;*;™, t,» obstetrical literature, ine operative 



and merit the careful attention of every surgeon- 
accoucheur. — Association Journal. 



We have no hesitation in recommending this book 
Oe careful attention of all surgeons who make 

addition to 'obstetrical MM»««?- £J^b2£TJC i female comp.ainls a part of their study and practm. 

suggestions and contrivances which Jr. Brown av \_ Duo t in Quarterly Journal. 

.cnbes, exhibit much practical sagacity and skill, | 



BLANCHARD & L.fcA'S MEDICAL 



CARPENTER (WILLIAM B.), M. D., F. R. S., &c, 

Examiner in Physiology and Comparative Anatomy in the University of London. 

PRINCIPLES OF HUMAN PHYSIOLOGY; with their chief applications to 
Psychology, Pathology, Therapeutics, Hygiene, and Forensic Medicine. A new American, from 
the last and revised London edition. With nearly three hundred illustration*. Edited, with addi- 
tions, by Francis Gukney Smith, M. D., Professor of the institutes of Medicine in the Pennsyl- 
vania Medical College, &c. In one very large and beautiful octavo volume, ol about nine hundred 
large pages, handsomely printed and strongly bound in leather, with raised bands. 5-1 25. 

In the preparation of this new edition, the author has spared no labor to render it, as heretofore, 
a complete and lucid exposition of the most advanced condition of its important subject. The 
amount of the additions required to effect this object thoroughly, joined to the former large size ol 
the volume, presenting objections arising from the unwieldy bulk of the work, he has omitted all 
those portions not bearing directly upon Him an Physiology, designing to incorporate them in 
his forthcoming Treatise on General Physiology. As a full and accurate text-book on the Phy- 
siology of Man, the work in its present condition therefore presents even greater claims upon 
ttie student and physician than those which have heretofore won for it the very wide and distin- 
guished favor which it has so long enjoyed. The additions of Prof. Smith will be found to supply 
whatever may have been wanting to the American student, while the introduction of many new 
illustrations, and the most careful mechanical execution, render the volume one of the most at- 
tractive as yet issued. 

For upwards of thirteen years Dr. Carpenter's To eulogize this great work would be superfluous, 

work has been considered by the profession gene- We should observe, however, that in this edition 

rally, both in this country and England, as the most the author has remodelled a large portion of the 

valuable compendium on the suhject of physiology former, and the editor has added much matter of in- 

in our language. This distinction it owes to the high terest, especially in the form of illustrations. We 

attainments and unwearied industry of its accom- may confidently recommend it as the most complete 

plished author. Thepresent edition (which, like the work on Human Physiology in our language. 

last American one, was prepared by the author him- Southern Med. and Surg. Journal. 

self), is the result of such extensive revision, that it The most comple te work on the science in our 

may almost be considered a new work. W e need language.-,!™. Med. Journal. 

hardly say, in concluding thisbrief notice, that while °, , , 

the work is indispensable to every student of medi- I The m08t complete work now extant in our Ian- 



cine in this country, it will amply repay the practi 
tioner for its perusal by the interest and value of its 
contents. — Boston Med. and Surg. Journal. 

This is a standard work — the text-book used by all 
medical students who read the English language. 
It has passed through several editions in order to 
keep pace with the rapidly growing science of Phy 



guage. — iV. O. Med. Register. 

The best text-book in the language on this ex- 
tensive subject. — London Med. Times. 

A complete cyclopaedia of this branch of science. 
— N. Y. Med. Times. 

The profession of this country, and perhaps also 
of Europe, have anxiously and for some time a wailed 
siology. Nothing need be said in its praise, for its 1 the announcement of this new edition of Carpenter's 
merits are universally known ; we have nothing to Human Physiology. His former editions have for 
say of its defects, for they only appear where the many years been almost the only text-book on Phy- 
science of which it treats is incomplete. — Western siology in all our medical schools, and its circula- 
Lancet j tion among the profession has been unsurpassed by 

The most complete exposition of physiology which an >' work in any department of medical science, 
any language can at present give.— Brit, and For. I xt ls <i ulte unnecessary for us to speak of this 
Med.-Chirurg. Review. work as lt8 merits would justify. The mere an- 

nouncement of its appearance will afford the highest 
The greatest, the most reliable, and the best hook pleasure to every student of Physiology, while iti 
on the subject which we know of in the English perusal will be of infinite service in advancing 
language. — Stethoscopt. , physiological science. — Ohio Med. and Surg. Journ. 



BY THE SAME AUTHOR. 

PRINCIPLES OF COMPARATIVE PHYSIOLOGY. New American, from 

the Fourth and Revised London edition. In one large and handsome octavo volume, with over 
three hundred beautiful illustrations, pp. 752. Extra cloth, $4 80 ; leather, raised bands, $5 25. 

The delay which has existed in the appearance of this work has been caused by the very thorough 
revision and remodelling which it has undergone at the hands of the author, and the large number 
of new illustrations which have been prepared for it. It will, therefore, be found almost a new 
work, and fully up to the day in every department of the subject, rendering it a reliable text-book 
for all students engaged in this branch of science. Every effort has been made to render its typo- 
graphical finish and mechanical execution worthy of its exalted reputation, and creditable to the 
mechanical arts of this country. 



This book should not only be read but thoroughly 
studied by every member of the profession. None 
are too wise or old, to be benefited thereby. But 
especially to the younger class would we cordially 
commend it as best fitted of any work in the English 
language to qualify them for the reception and coin- 
prehension of those truths which are daily being de- 
veloped in physiology. — Medical Counsellor. 

Without pretending to it, it is an encyclopedia of 
the subject, accurate and complete in all respects — I 
a truthful reflection of the advanced state at which ' 
the science has now arrived. — Dublin Quarterly 
Journal of Medical Science. 

A truly magnificent work — in itself a perfect phy- 
siological study. — Ranking^ Abstract. 

This work stands without its fellow. It is one 
few men in Europe could have undertaken ; it is one | 



no man, we believe, could have brought to so suc- 
cessful an issue as Dr. Carpenter. It required for 
its production a physiologist at once deeply read in 
the labors of others, capable of taking a general, 
critical, and unprejudiced view of those labors, ana 
of combining the varied, heterogeneous materials at 
his disposal, so as to form an harmonious whole. 
We feel that this abstract can give the reader a very 
imperfect idea of the fulness of this work, and no 
idea of its unity, of the admirable manner in which 
material has been brought, from the most various 
sources, to conduce to its completeness, of the lucid- 
ity of the reasoning it contains, or of the clearness 
of language in which the whole is clothed. Not the 
profession only, but the scientific world at large, 
must feel deeply indebted to Dr. Carpenter for thia 
great work. It must, indeed, add largely even to 
his high reputation. — Medical Tivus. 



AND SCIENTIFIC PUBLICATIONS. 



CARPENTER (WILLIAM B.), M. D., F. R. S., 

Examiner in Physiology and Comparative Anatomy in the University of London. 

THE MICROSCOPE AND ITS REVELATIONS. With an Appendix con- 

taming the Applications of the Microscope to Clinical Medicine, &c. By F. G. Smith, M. D. 
Illustrated by four hundred and thirty-four beautiful engravings on wood. In one large and very 
handsome octavo volume, of 724 pages, extra cloth, $4 00 ; leather, $4 50. 

Dr. Carpenter's position as a microscopist and physiologist, and his great experience as a teacher, 
eminently qualify him to produce what has long been wanted— a good text-book on the practical 
use of the microscope. In the present volume his object has been, as stated in his Preface, " to 
combine, within a moderate compass, that information with regard to the use of his 'tools,' which 
is most essential to the working microscopist, with such an account of the objects best fitted for 
his study, as might qualify him to comprehend what he observes, and might thus prepare him to 
benefit science, whilst expanding and refreshing his own mind " That he has succeeded in accom- 
plishing this, no one acquainted with his previous labors can doubt. 

The great importance of the microscope as a means of diagnosis, and the number of microsco- 
pies who are also physicians, have induced the American publishers, with the author's approval, to 
add an Appendix, carefully prepared by Professor Smith, on the applications of the instrument to 
clinical medicine, together with an account of American Microscopes, their modifications and 
accessories. This portion of the work is illustrated with nearly one hundred wood-cuts, and, it is 
hoped, will adapt the volume more particularly to the use of the American student. 

Every care has been taken in the mechanical execution of the work, which is confidently pre- 
sented as in no respect inferior to the choicest productions of the London press. 

The mode in which the author has executed his intentions may be gathered from the following 
condensed synopsis of the 

CONTENTS. 

Introduction— History of the Microscope. Chap. I. Optical Principles of the Microscope. 
Chap. II. Construction of the Microscope. Chap. LLl. Accessory Apparatus. Chap. IV. 
Management of the Microscope Chap. V. Preparation, Mounting, and Collection of Objects! 
Chap. VI. Microscopic Forms of Vegetable Life— Protophytes. Chap. VII. Higher Cryptoga- 
mia. Chap. VIII. Phanerogamic Plants. Chap. IX. Microscopic Forms of Animal Life— Pro- 
tozoa— Animalcules. Chap.X. Foraminifera, Polycystina, and Sponges. Chap. XI. Zoophytes. 
Chap. XII. Echinodermata. Chap. XIII. Polyzoa and Compound Tunicata. Chap. XIV.' 
Molluscous Animals Generally. Chap. XV. Annulosa. Chap. XVI. Crustacea. Chap. XVIL 
Insects and Arachnida. Chap. XVIII. Vertebrated Animals. Chap. XIX. Applications of the 
Microscope to Geology. Chap. XX. Inorganic or Mineral Kingdom — Polarization. Appendix. 
Microscope as a means of Diagnosis — Injections — Microscopes of American Manufacture. 



Those who are acquainted with Dr. Carpenter's 
previous writings on Animal and Vegetable Physio- 
logy, will fully understand how vasta store of know- 
ledge he is able to bring to bear upon so comprehen- 
sive a subject as the revelations of the microscope ; 
and even those who have no previous acquaintance 
with the construction or uses of this instrument, 
will find abundance of information conveyed in clear 
and simple language. — Med. Times and Gazette. 

Although originally not intended as a strictly 



medical work, the additions by Prof. Smith give it 
a positive claim upon the profession, for which we 
doubt not he will receive their sincere thanks. In- 
deed, we know not where the student of medicine 
will find such a complete and satisfactory collection 
of microscopic facts bearing upon physiology and 
practical medicine as is contained in Prof. Smith's 
appendix; and this of itself, it seems to us, is fully 
worth the cost of the volume. — Louisville Medical 
Review, Nov. 1856. 



BY THE SAME AUTHOR. 

ELEMENTS (OR MANUAL) OP PHYSIOLOGY, INCLUDING PHYSIO- 

LOGICAL ANATOMY. Second American, from a new and revised London edition. With 

one hundred and ninety illustrations. In one very handsome octavo volume, leather, pp. 566. 

$3 00. 

In publishing the first edition of this work, its title was altered from that of the London volume, 
by the substitution of the word "Elements" for that of " Manual," and with the author's sanction 
the title of "Elements" is still retained as being more expressive of the scope of the treatise. 

To gay that it is the best manual of Physiology 
now before the public, would not do sufficient justice 
to the author. — Buffalo Medical Journal. 

In his former works it would seem that he had 
exhausted the subject of Physiology. In the present, 
he gives the essence, as it were, of the whole. — N. Y. 
Journal of Medicine. 



Those who have occasion for an elementary trea- 
tise on Physiology, cannot do better than to possess 
themselves of the manual of Dr. Carpenter. — Medical 
Examiner. 

The best and most complete expos6 of modern 
Physiology, in one volume, extant in the English 
language. — St. Louis Medical Journal. 



by the same author. {Preparing.) 

PRINCIPLES OF GENERAL PHYSIOLOGY, INCLUDING ORGANIC 

CHEMISTRY AND HISTOLOGY. With a General Sketch of the Vegetable and Animal 

Kingdom. In one large and very handsome octavo volume, with several hundred illustrations. 

The subiect of general physiology having been omitted in the last editions ol the author's " Com- 

Darative Phv*ioloW" and "Human Physiology," be has undertaken to prepare a volume which 

shall present' it more thoroughly and fully than has yet been attempted, and which may be regarded 

as an introduction to his other works. 

BY THE SAME AUTHOR. 

A PRIZE ESSAY ON THE USE OF ALCOHOLIC LIQUORS IN HEALTH 

AND DISEASE New edition, with a Preface by D. F. Condie, M. D., and explanations of 
scientific words. ' In one neat 12mo. rolume, extra cloth, pp. 178. 50 cents. 
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BLANCHARD & LEA'S MEDICAL. 



CONDIE (D. F.), M. D., &.c. 

A PRACTICAL TREATISE ON THE DISEASES OF CHILDREN. Fifth 

edition, revised and augmented. In one large volume, 8vo., leather, of over 750 pages. S3 25. 

(Just Issued, 18 r )9.) 

In presenting a new and revised edition ot this favorite work, the publishers have only to state 
that the author has endeavored to render it in every respect "a complete and faithful exp >sition of 
the pathology and therapeutics of the maladies incident to the earlier stages of existence — a lull 
and exact account of the diseases of infancy and childhood." To accomplish this he has subjected 
the whole work to a careful and thorough revision, rewriting a considerable portion, and adding 
several new chapters. In this manner it is hoped that any deficiencies which may have previously 
existed have been supplied, that the recent labors of practitioners ami observers have been tho- 
roughly incorporated, and that in every point the work will be found to maintain the high reputation 
it lias enjoyed as a complete and thoroughly practical book of reterence in infantile affections, 

A few notices of previous editions are subjoined. 

Dr. Condie : s scholarship, acumen, industry, and 



practical sense are manifested in this, as in all his 
numerous contributions to science. — Dr. Holmes's 
Report to the American Medical Association. 

Taken as a whole, in our judgment. Dr. Condie's 
Treatise is the one from the perusal of which the 
practitioner in this country will rise with the great- 
est satisfaction. — Western Journal of Medicine and 
Surgtry. 

One of the best works upon the Diseases of Chil- 
dren in the English language. — Western Lancet. 

We feel assured from actual experience that m 
physician's library can be complete without a copy 
of thiswork. — N. Y. Journal of Medicine. 

A veritable paediatric encyclopaedia, and an honoi 
to American medical literature. — Ohio Medical and 
Surgical Journal. 

W e feel persuaded that the American medical pro- 
fession will soon regard it not only as a very good 
but as the very best "Practical Treatise on the 
Diseases of Children." — American Medical Journal 

In the department of infantile therapeutics, the 
work of Dr. ConUie is considered one ot the best 
which has been published in the English language. 
— The Stethoscope. 



We pronounced the first edition to be the best 
work on the diseases of children in the English 
language, and, notwithstanding all that hah been 
published, we still regard it in that light. — DStdieal 
Examiner . 

The value of works by native authors on the dis- 
eases which the physician is called upon to combat, 
will be appreciated by all ; an 1 the work of Dr. Con- 
die has gained for itself the character of a safe guide 
tor students, and a useful work for consultation by 
those engaged in practice. — N. Y. Med Times. 

This is the fourth edition of this deservedly popu- 
lar treatise. During the interval since the last edi- 
tion, it has been subjected to a thorough revision 
by the author; and all new observations in the 
pathology and therapeutics of children have been 
included in the present volume. As we said bt fore, 
we do not know of a better book on diseases of chil- 
dren, and to a large part of its recommendations we 
yield an unhesitating concurrence. — Buffalo Med. 
Journal. 

Perhaps the most full and complete work now be- 
fore the profession of the United States; indeed, we 
may say in the English language. It is vastly supe- 
-ior to most of its predecessors. — Transylvania Med. 
Journal. 



CHRISTISON (ROBERT), M . D., V. P. R. S. E., &.C. 
A DISPENSATORY; or, Commentary on the Pharmacopoeias of Great Britain 

and the United States; comprising the Natural History, Description, Chemistry, Pharmacy, Ac- 
tions., Use:*, and Doses of the Articles of the Materia Medica. Second edition, revised and im- 
proved, with a Supplement containing the most important New Remedies. With copious Addi- 
tiou?, and two hundred and thirteen large wood-engravings. By R. Eglesfeld Griffith, M. U. 
In one very large and handsome octavo volume, leather, raised bands, of over 1000 pages. $3 50. 



COOPER (BRANSBY B ) F. R. S. 
LECTURES ON THE PRINCIPLES AND PRACTICE OF SURGERY. 

In one very large octavo volume, extra cloth, of 750 pages. $3 00. 



COOPER ON DISLOCATIONS AND FRAC- 
TURES OF THE JOINTS —Edited by Bransby 
B Cooper, F. R. S., &c. With additional Ob- 
servations by Prof. J. C. Warren. A new Ame- 
rican edition. In one handsome octavo volume, 
extra cloth, of about 500 pages, with numerous 
illustrations on wood $3 25. 

COOPER ON THE ANATOMY AND DISEASES 
OF THE RREAST. with twenty-five Miscellane- 
ous and Surgical Papers. One large volume, im- 
perial Svo.j extra cloth, with 252 figures, on 36 
plates «2 50, 

COOPER ON THE STRUCTURE AND DIS- 
EASES OF THE TESTIS. AND ON THE 
THYMUS GLAND. One vol . imperial Svo., ex- 
tra cloth, with 177 figures on 29 plates. $2 00. 



COPLAND ON THE CAUSES, NATURE, AND 
TREATMENT OF PALSY AND APOPLEXY. 
In one volume, royal 12mo., extra cloth, pp. 326. 
80 cents. 

CLYMER ON FEVERS; THEIR DIAGNOSIS, 
PATHOLOGY, AND TREATMENT In one 
octavo volume, leather, of 600 pages. SI 50. 

COLOMBAT DE L'ISERE ON THE DISEASES 
OF FEMALES, and on the special Hygiene of 
their Sex. Translated, with many Notes and Ad- 
ditions, by C. D. Meigs. M. D. Second edition, 
revised and improved In one large volume, oc- 
tavo, leather, with numerous wood-cuts. pp. 720. 
83 50. 



CARSON (JOSEPH), M. D., 

Professor of Materia Medica and Pharmacy in the University of Pennsylvania. 

SYNOPSIS OF THE COURSE OF LECTURES ON MATERIA MEDICA 

AND PHARMACY, delivered in the University ot Pennsylvania Second and revised edi- 
■on In one very neat octavo volume, extra cloth, ot 208 pages $1 50. 



CURLING (T. B.), F. R.S., 
Surgeon to the London Hospital, President of the Hunterian Society, *c. 

A PRACTICAL TREATISE ON DISEASES OF THE TESTIS, SPERxMA- 

TIC CORD, AND SCROTUM. Second American, from the second and enlarged E.iglish edi- 
<on In one handsome octavo volume, extra cloth, with numerous il.ustrations. pp. 420. $2 00. 
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CHURCHILL (FLEETWOOD), M. D., M. R. I. A. 
ON THE THEORY AND PRACTICE OF MIDWIFERY. Edited, with 

Notes and Additions, by D. Francis Condie, M. D., author of a "Practical Treatise on the 
Diseases of Children," &c. With 139 illustrations. In one very handsome octavo volume, 
leather, pp.510. $3 00. 



To bestow praise on a book that has received such 
marked approbation would be superfluous. We need 
only say, therefore, that if the first edition was 
thought worthy of a favorable reception by the 
medical public, we can confidently affirm that this 
will be found much more so. The lecturer, the 
practitioner, and the student, may all have recourse 
to its pages, and derive from their perusal much in- 
terest and instruction in everything relating to theo- 
retical and practical midwifery. — Dublin Quarterly 
Journal of Medical Science. 

A work of very great merit, and such as we can 
confidently recommend to the study of every obste- 
tric practitioner. — London Medical Gazette. 

This is certainly the most perfect system extant. 
It is the best adapted for the purposes of a text- 
book, and that which he whose necessities confine 
him to one book, should select in preference to all 
others. — Southern Medical and Surgical Journal. 

The most popular work on midwifery ever issued 
from the American press. — Charleston Med. Journal. 

Were we reduced to the necessity of having but 
»ne work on midwifery, and permitted to choose, 
we would unhesitatingly take Churchill. — Western 
Med. and Surg. Journal. 

It is impossible to conceive a more useful and 
elegant manual than Dr. Churchill's Practice of 
Midwifery. — Provincial Medical Journal. 

Certainly, in our opinion, the very best work on 
the subject which exists. — N. Y. Annalist. 

BY the same author. (Lately Published.) 

ON THE DISEASES OF INFANTS AND CHILDREN. Second American 

Edition, revised and enlarged by the author. Edited, with Notes, by W. V. Keating, M. U. In 
one large and handsome volume, extra cloth, of over 700 pages. $3 00, or in leather, $3 25. 
In preparing this work a second time for the American profession, the author has spared no 
labor in giving it a very thorough revision, introducing several new chapters, and rewriting others, 
while every portion of the volume has been subjected to a severe scrutiny. The efforts of the 
American editor have been directed to supplying such information relative to matters peculiar 
to this country as might have escaped the attention of the author, and the whole may, there- 
fore, be safely pronounced one of the most complete works on the subject accessible to the Ame- 
rican Profession. By an alteration in the size of the page, these very extensive additions have 
been accommodated without unduly increasing the size of the work. 



No work holds a higher position, or is more de- 
serving of being placed in the hands of the tyro, 
the advanced student, or the practitioner. — Medical 
Examiner. 

Previous editions, under the editorial supervision 
of Prof R. M. Huston, have been received with 
marked favor, and they deserved it; but this, re- 
printed from a very late Dublin edition, carefully 
revised and brought up by the author to the present 
time, does present an unusually accurate and able 
exposition of every important particular embraced 
in the department of midwifery. * * The clearness, 
directness, and precision of its teachings, together 
with the great amount of statistical research which 
its text exhibits, have served to place it already in 
the foremost rank of works in this department of re- 
medial science. — N. O. Med. and Surg. Journal. 

In our opinion, it forms one of the best if not the 
very best text-book and epitome of obstetric science 
which we at present possess in the English lan- 
guage. — Monthly Journal of Medical Science. 

The clearness and precision of style in which it is 
written, and the greatamountof statistical research 
which it contains, have served to place it in the first 
rank of works in this departmentof medical science. 
— N. Y. Journal of Medicine . 

Few treatises will be found better adapted as a 
text-book for the student, or as a manual for the 
frequent consultation of the young practitioner. — 
American Medical Journal. 



contribution for the illustration of its topics. The 
material thusderived hasbeen used with consummate 
skill, and the result has been a work creditable alike 
to the author and his country. — N. A. Medico-Chir. 
Review, May, 1858. 

After this meagre, and we know, very imperfect 
notice of Dr. Churchill's work, we shall conclude 
by saying, that it is one that cannot fail from its co- 
piousness, extensive research, and general accuracy, 
to exalt still higher the reputation of the author in 
this country. The American reader willbeoarticu- 
larly pleased to find that Dr. Churchill has done full 
justice throughout his work to the various American 
authors on this subject. The names of Dewees, 
Eberle, Condie, and Stewart, occur on nearly every 
page, and these authors are constantly referred toby 
the author in terms of the highest praise, and with 
the most liberal courtesy.— The Medical Examiner. 



This work contains a vast amount of interesting 
matter, which is so well ananged and so curtly 
worded that the book may be regarded as an ency- 
clopaedia of information upon the subject of which 
it treats. It is certainly also a monument of Dr. 
Churchill's untiring industry, inasmuch as there is 
not a singlework upon thediseases of children with 
which we are acquainted that is not fully referred 
to and quoted from in its pages, and scarcely a con- 
tribution of the least importance to any British or 
Foreign Medical Journal, for some years past, which 
is not duly noticed. — London Lancet, Feb. 20, 1858. 

Availing himself of every fresh source of informa- 
tion, Dr. Churchill endeavored, with his accustomed 
industry and perseverance, to bring his work up to 
the present state of medical knowledge in all the 
subjects of which it treats; and in this endeavor he 
has, we feel bound to say, been eminently success- 
ful. Besides the addition of more than one hundred 
and thirty pages of matter, we observe that some 
entirely new and important chapters are introduced, 
viz : on paralysis, syphilis, phthisis, sclerema, &c. 
&c. As the work now stands, it is, we believe, the 
most comprehensive in the English language upon 
thediseases incident to early life.— Dublin Quarterly 
Journal, Feb. 1858. 

It brings before the reader an amount of informa- 
tion not comprised in any similar production in the 
language. The amount of labor consumed upon its 
production can only be conceived by those who have 
been simtlarly occupied, every work of note pub- 
Hahed within the last twenty-five years in the dif- 
ferent Unguages of Europe having been laid under and Surgtcal Journal. 

BY THE SAME AUTHOR. 

FSSAYS ON THE PUERPERAL FEVER, AND OTHER DISEASES PE- 

rm TAR TO WOMEN. Selected from the wrilingsof British Authors previous to the close of 
the Eighteenth Century. In one neat octavo volume, extra cloth, of about 450 pages. $2 50. 



We recommend the work of Dr. Churchill most 
cordially, both to students and practitioners, as a 
valuable and;reliable guide in the treatment of the dis- 
eases of children.— Am. Journ. of the Med. Sciences. 

We know of no work on this department of Prac- 
tical Medicine which presents so candid and unpre- 
judiced a statement or posting up of our actual 
knowledge as this. — JV. Y. Journal of Medicine. 

Its claims to merit both as a scientific and practi- 
cal work, are of the highest order. Whilst we 
would not elevate it above every other treatise on 
the same subject, we certainly believe that very few 
are equal to it, and none superior. — Southern Med. 



to 
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CHURCHILL (FLEETWOOD), M. D., M. R. I. A., tec. 
ON THE DISEASES OF WOMEN; including those of Pregnancy and Child- 

bed. A new American edition, revised by the Author With Notes and Additions, by P Fran- 
cis Condie, M.D., author ot "A Practical Treatise on the Diseases of Children." With nume- 
rous illustrations. In one large and handsome octavo volume, leather, of 768 pages. $3 00. 
This edition of Dr. Churchill's very popular treatise may almost be termed a new worl 
thoroughly has he revised it in every portion. It will be found greatly enlarged, and completely 
brought up to the most recent condition ot the subject, while the very handsome series of illustra- 
tions introduced, represenling *nch pathological conditions as can be accurately portrayed, present 
a novel feature, and afford valuable assistance to the young practitioner. Such additions a^ ap- 
peared desirable for the American student have been made by the editor, Dr. Condie, while a 
marked improvement in the mechanical execution keeps pace with the advance in nil other respects 
which the volume has undergone, while the price has been kept at the former very moderate 

It comprises, nnqaestionably, one of the most ex- rally received both as a text-book and manual of 

act and comprehensive expositions of the present practice. The present edition lias undergone the 

state of medical knowledge in respect to the diseases most elaborate revision, and addition- of an import- 

of women that has yet heen published. — Am.Journ. ant character have been made, to render it :i com- 



Med. Sciences, July, 1857. 

"We hail with much pleasure the volume before 
us, thoroughly revised, corrected, and brought up 
to the latest date, by Dr. Churchill himself, and 
rendered still more valuable by notes, from the ex- 
perienced and able pen of Dr. D. F. Condie.— South- 
ern Med. and Surg. Journal, Oct. 1&57. 



plete exponent of the present state of our knowledge 
of these diseases. — IV. Y. Journ.of Jtferf. , tSi-jn . 1857. 

We know of no author who deserves that appro- 
bation, on "the diseases of females," to the same 
extent that Dr. Churchill does. His, indeed, is the 
only thorough treatise we know of on the bu 
and it may be commended to practitioners and stu- 
This work is the most reliable which we possess dents as a masterpiece in its particular department. 
on this subject; and is deservedly popular with t tie — Thi Western Journal of Medicine and Surgery. 
profession— Charleston Med. Journal. July, 1857. Ag a comprehensive manual for students, or a 

Dr. Churchill's treatise on the Diseases of Women work of reference for practitioners, it surpasses any 
is, perhaps, the most popular of his works with the other that has ever issued on the same subject from 
profession in this country. It has been very gene- | the British press. — Dublin Quart. Journal. 



DICKSON (S. H.), M. D., 

Professor of Practice of Medicine in the Jefferson Medical College, Philadelphia. 

ELEMENTS OF MEDICINE; a Compendious View of Pathology and Thera- 

peutics, or the History and Treatment of Diseases. Second edition, revised. lu one large and 
handsome octavo volume of 750 pages, leather. $3 75. [Just Issued.) 

The steady demand which has so soon exhausted the first edition of this work, sufficiently shows 
that the author was not mistaken in supposing that a volume of this character was needed — an 
elementary manual of practice, which should present the leading principles of medicine with the 
practical results, in a condensed and perspicuous manner. Disencumbered of unnecessary detail 
and fruitless speculations, it embodies what is most requisite for the student to learn, and at the 
same time what the active practitioner wants when obliged, in the daily calls of his prolession, to 
refresh his memory on special points. The clear and attractive style of the author renders the 
whole ea-y of comprehension, while his long experience gives to his teachings an authority every- 
where acknowledged. Few physicians, indeed, have had wider opportunities for observation and 
experience, and few, perhaps, have used them to belter purpose As the result of a long life de- 
voted to study and practice, the present edition, revised and brought up to the date of publication, 
will doubtless maintain the reputation already acquired as a condensed and convenient American 
text-book on the Practice of Medicine. A few notices of the first edition are appended. 

This book is eminently what it professes to be ; a I Not professing to be a complete and comprehensive 
distinguished merit in these days. Designed for j treatise, it will not be found full in detail, nor filled 
" Teachers and Students of Medicine," and admira- with discussions of theories and opinions, but em- 



bly suited to their wants, we think it will be received 
on its own merits, with a hearty welcome. — Boston 
Med. and Surg. Journal. 



bracing all that is essential in theory and practice, 

it is admirably adapted to the wants of the American 

student. Avoiding all that is uncertain, it presents 

I more clearly to the mind of the reader that which is 

Indited by one of the most accomplished writers established and verified by experience. The varied 

of our country, as well as by one who has long held and extensive reading of the author is conspicuously 

a high position among teachers and practitioners of I apparent and a n the recent improvements and dis- 

medicine, this work is entitled to patronage and C()Ve ries in therapeutics and pathology are chroni- 



careful study. The learned author has endeavored 
to condense in this volume most of the practical 
matter contained in his former productions, so as to 
adapt it to the use of those who have not time to 
devote to more extensive works. — Southern Med. and 
Surg. Journal. 

Prof. Dickson's work supplies, to a great extent, 
a desideratum long felt in American medicine. — JV 
O. Med. and Surg. Journal. 



cled in its pages. — Charleston Med. Journal. 

In the first part of the work the subject of gene- 
ral pathology is presented in outline, giving a biau- 
tiful picture of its distinguishing features, and 
throughout the succeeding chapters we find that he 
has kept scrupulously within the bounds of sound 
reasoning and legitimate deduction. Dr. Dickson 
merits a place in the first rank of American writers. 
— Western Lancet. 



DRUITT (ROBERT), M.R. C.S., &.c. 
THE PRINCIPLES AND PRACTICE OF MODERN SURGERY. Edited 

by F. W. Sargent, M. D., author ol " Minor Surgery," &c. Illustrated with one hundred and 
ninety-three wood-engravings. In one very handsomely printed octavo volume, leather, of 576 
large pages. $3 00. 

Dr.Druitt's researches into the literature of his the style, though clear and interesting, is so precise, 

subject have been not only extensive, but well di- that the book contains more information condensed 

rected ; the most discordant authors are fairly and into a few words than any other surgical work with 

impartially quoted, and, while due credit is given which we are acquainted. — London Medical Times 

to each, their respective merits are weighed with %nd Gazette. 

an unprejudiced hand. The grain of wheat is pre- No work in our opinion ,„ it in pregentin 

served, and the chaff is unmercifully stripped off g0 much valuab | e BUr gicai matter in so small ! 
The arrangement is simple and philosophical, and | compags ._ S ,. Louis Med . and Surgical Journal 
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DALTON, JR. (J. C), M . D. 

Professor of Physiology in the College of Physicians, New York. 

A TREATISE ON HUMAN PHYSIOLOGY, designed for the use of Students 

and Practitioners of Medicine. With two hundred and fifty-four illustrations on wood. In one 
very beautiful octavo volume, of over 600 pages, extra cloth, $4 00; leather, raised bands, $4 25. 
{Just Issued.) 



This system of Physiology, both from the ex- 
cellence of the arrangement studiously observed 
throughout every page, and the clear, lucid, and in- 
structive manner in which each subject is treated, 
promises to form one of the most generally received 
class-books in the English language. It is, in fact, 
a most admirable epitome of all the really important 
discoveries that have always been received as incon- 
testable truths, as well as of those which have been 
recently added to our stock of knowledge on this sub- 
ject. We will, however, proceed to give a few ex- 
tracts from the book itself, as a specimen of its style 
and composition , and this, we conceive, will be quite 
sufficient to awaken a general interest in a work 
which is immeasurably superior in its details to the 
majority of those of the same class tn which it be- 
longs. In its purity of style and elegance of com- 
position it may safely take its place with the very 
best of our English classics; while in accuracy of 
description it is impossible that it could be surpass- 
ed. In every line is beautifully shadowed forth the 
emanations of the polished scholar, whose reflec- 
tions are clothed in a garb as interesting as they are 
impressive; with the one predominant feeling ap- 
pearing to pervade the whole — an anxious desire to 
please and at the same time to instruct. — Dublin 
Quarterly Journ. of Med. Sciences, Nov. 1859. 

The work before us, however, in our humble judg- 
ment, is precisely what it purports to be, and will 
answer admirably the purpose for which it is in- 
tended. It is par excellence, a. text-book; and the 
best text-book in this department that we have ever 
seen. We have carefully read the book, and speak 
of its merits from a more than cursory perusal. 
Looking back upon the work we have just finished, 
we must say a word concerning the excellence of its 
illustrations. No department is so dependent upon 
good illustrations, and those which keep pace with 
our knowledge of the subject, as that of physiology. 
The wood-cuts in the work befoie us are the best 
we have ever seen, and, being original, serve to 
illustrate precisely what is desired — Buffalo Med. 
Journal, March, 1859. 

A book of genuine merit like this deserves hearty 
praise before subjecting it to any minute criticism. 
We are not prepared to find any fault with itsdesign 
until we have had more time to appreciate its merits 
as a manual for daily consultation, and to weigh 
its statements and conclusions more deliberately. 
Its excellences we are sure of; its defects we have 
yet to discover. It is a work highly honorable to 



its author ; to his talents, his industry, his training ; 
to the institution with which he is connected, and 
to American science. — Boston Med. and Surgical 
Journal, Feb. 24, 1859. 

A new book and a first rate one ; an original book, 
and one which cannot be too highly appreciated, 
and which we are proud to see emanating from our 
country's press. It is by an author who, though 
young, is considerably famous for physiological re- 
search, and who in this work has erected for him- 
self an enduring monument, a token at once of his 
labor and his success. — Nashville Medical Journal, 
March, 1859. 

Throughout the entire work, the definitions are 
clear and precise, the arrangement admirable, the 
argument Briefly and well stated, and the style 
nervous, simple, and concise. Section third, treat- 
ing of Reproduction, is a monograph of unap- 
proached excellence, upon this subject, in the Eng- 
lish tongue For precision, elegance and force of 
style, exhaustive method and extent of treatment, 
fulness of illustration and weight of personal re- 
search, we know of no American contribution to 
medical science which surpasses it, and the day is 
far distant when its claims to the respectful atten- 
tion of even the best informed scholars will not be 
cheerfully conceded by all acquainted with its range 
ano depth. — Charleston Med. Journal, May, 1859. 

A new elementary work on Human Physiology 
lifting up its voice in the presence of late and sturdy 
editions of Kirke's, Carpenter's, Todd and Bow- 
man's, to say nothing of Duiglison's and Draper's, 
should have something superior in the matter or the 
manner of its utterance in order to win for itself 
deserved attention and a name. That matter and 
that manner, alter a candid perusal, we think dis- 
tinguish this work, and we are proud to welcome it 
not merely for its nativity's sake, but for its own 
intrinsic excellence. Its language we find to be 
plain, direct, unambitious, and falling with a just 
conciseness on hypothetical or unsettled questions, 
and yet with sufficient fulness on those living topics 
already understood, or the path to whose solution 
is definitely marked out. It does not speak exhaust- 
i/ely upon every subject that it notices, but il does 
speak suggestively, experimentally, and to their 
main utilities. Into the subject of Reproduction 
our author plunges with a kind of loving spirit. 
Throughout this interesting and obscure department 
he is a clear and admirable teacher, sometimes a 
brilliant leader.— Am. Med. Monthly, May, 1859. 



DUNGLISON, FORBES, TWEEDIE, AND CONOLLY. 
THE CYCLOPEDIA OF PRACTICAL MEDICINE: comprising Treatises on 

the Nature and Treatment of Diseases, Materia Medica, and Therapeutics, Diseases of Women 
and Children, Medical Jurisprudence, &c. (fee. In four large super-royal octavo volumes, of 
3254 double-columned pages, strongly and handsomely bound, with raised bands. $12 00. 
*** This work contains no less than four hundred and eighteen distinct treatises, contributed by 

sixty-eight distinguished physicians, rendering it a complete library of reference for the country 

practitioner. 
The most complete work on Practical Medicine I titioner. This estimate of it has not been formed 

extant; or, at least, in our language— -BujfaJo from a hasty examination, but after an intimate ac- 



Medical and Surgical Journal 

For reference, it is above all price to every prac- 
titioner.— Western Lancet. 

One of the most valuable medical publications of 

the day as a work of reference it is invaluable.— 

Western Journal of Medicine and Surgery. 

It has been to us, both as learner and teacher, a 
work for ready and frequent reference, one in which 
modern English medicine is exhibited in the most 
advantageous light.— Medical Examiner. 

We rejoice that this work is to be placed within 
the reach of the profession in this country, it being 
unquestionably one of very great value to the prac- 



quaintance derived from frequent consultation of it 
during the past nine or ten years. The editors are 
practitioners of established reputation, and the list 
of contributors embraces many of the most eminent 
professors and teachers of London, Edinburgh, Dub- 
lin, and Glasgow. It is, indeed, the great merit of 
this work that the principal articles have been fur- 
nished by practitioners who have not only devoted 
especial attention to the diseases about which they 
have written, but have also enjoyed opportunities 
for an extensive practical acquaintance with them, 
and whose reputation carries the assurance of their 
competency justly to appreciate the opinions of 
others, while it stamps their own doctrines with 
high and just authority. — American Medical Journ. 



DEWEES'S COMPREHENSIVE SYSTEM OF 
MinWIFERY. Illustrated by occasional cases 
and I . .any engravings. Twelfth edition with the 
»ihr's last improvements and corrections In 
oneoctavov<»lume,extracloth,of600pages.»3 20. 

DEWEES'S TREATISE ON THE PHYSICAL 



AND MEDICAL TREATMENT OF CHILD- 
REN. The last edition. In one volume, octavo, 
extra cloth, 548 pages. $2 80 

DEWEES'S TREATISE OTl THE DISEASES 
OF FEMALES. Tenth edition. In one volume, 
octavo extra cloth, 532 pages, with plateB. S3 00 
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DUNGLISON (ROBLEY), M.D., 

Professor of Institutes of Medicine in the Jefferson Medical College, Philadelphia. 
NEW AND ENLARGED EDITION. 

MEDICAL LEXICON; a Dictionary of Medical Science, containing a concise 
Explanation of the various Subjects and Terms of Anatomy, Physiology, Pathology, H 
Therapeutics Pharmacology, Pharmacy, Surgery, Obstetrics, Medical Jurisprudence, Dentistry 
cVc. Notices of Climate and of Mineral" Walers; Formula? for Officinal, Empirical, and Dietetic 
Preparations, cVc. With French and other Synonymes. Fifteenth edition, revised and very 
greatly enlarged. In one very large and handsome 'octavo volume, of 992 double-columned pages, 
m small type; strongly bound in leather, with raised bands. Price $4 00. 

Especial care has been devoted in the preparation of this edition to render it in every respect 
worthy a continuance of the very remarkable favor which it has hitherto enjoyed. The rapid 
sale of Fifteen large editions, and the constantly increasing demand, show that it is regarded hy 
the profession as the standard authority. Stimulated by this fact, the author has endeavored in the 
present revision to introduce whatever might be necessary " to make it a satisfactory and desira- 
ble — if not indispensable— lexicon, in which the student mav search without disappointment lor 
every term that has been legitimated in the nomenclature of the science." To accomplish this, 
large additions have been found requisite, and the extent of the author's labors may be estimated 
from the fact that about Six Thousand subjects and terms have been introduced throughout, ren- 
dering the whole number of definitions about Sixty Thousand, to accommodate which, the num- 
ber of pages has been increased by nearly a hundred, notwithstanding an enlargement in the size 
of thepase. The medical press, both in this country and in England, has pronounced the work in- 
di>pcnsable to all medical students and practitioners, and the piesent improved edition will not lose 
that enviable reputation. 

The publishers have endeavored to render the mechanical execution worthy of a volume of such 
universal use in daily reference. The greatest care has been exercised to obtain the typographical 
accuracy so neces>ary in a work of the kind. By the small but exceedingly clear type employed, 
an immense amount of matter is condensed in its thousand ample pages, while the binding will be 
found strong and durable With all these improvements and enlargements, the price has been kept 
at the former very moderate rate, placing it within the reach of all. 



This work, the appearance of the fifteenth edition 
of which, it has become our duty and pleasure to 
announce, is perhaps the most, stupendous monument 
of labor and erudition in medical literature. One 
would hardly suppose after constant use of the pre- 
ceding; editions, where we have never failed to find 
a sufficiently full explanation of ever) medical term, 
that in this edition "about six thousand subjects 
ami terms have been added," with a careful revision 
and correction of the entire work. It is only neces- 
sary to announce the advent of this edition to make 
it occupy the place of the preceding one on the table 
of every medical man, as it is without doubt, the best 
and most comprehensive work of the kind which has 
ever appeared. — Buffalo Med.Journ., Jan. 1858. 

The w«>rk is a monument of patient research, 
skilful judgment, and vast physical labor, that will 
perpetuate the name of the author more effectually 
than any possible device of stone or metal. Dr. 
Dunglison deserves the thanks not only of the Ame- 
rican profession, but of the whole medical world. — 
North Am. Medico-Chir. Review, Jan. 1858. 

A Medical Dictionary better adapted for the wants 
of the profession than any other with which we are 
acquainted, and of a character which places it far 
above comparison and competition. — Am. Journ. 
Med. Sciences, Jan. 1858. 

We need only say, that the addition of 6,000 new 
terms, with their accompanying definitions, may be 
said to constitute a new work, by itself. We have 
examined the Dictionary attentively, and are most 
happy to pronounce it unrivalled of its kind. The 
erudition displayed, and the extraordinary industry 
which must have been demanded, in its preparation 
and perfection, redound to the lasting credit of its 
author, and have furnished us with a volume indis- 
pensable at the present day, to all who would find 
themselves au niveau with the highest standards of 
medical information. — Boston Medical and Surgical 
Journal, Dec. 31, 1857. 

Good lexicons and encyclopedic works generally, 
are the most labor-saving contrivances which lite- 
rary men enjoy; and the labor which is required to 
produce them in the perfect manner of this example 
is something appalling to contemplate. The author 



tells us in his preface that he has added about six 
thousand terms and subjects to this edition, which, 
before, was considered universally as the best work 
of the kind in any language. — Silliman's Journal, 
March, 1858. 

He has razed his gigantic structure to the founda- 
tions, and remodelled and reconstructed the entire 
pile. No less than six thousand additional subjects 
and terms are illustrated and analyzed in this new 
edition, swelling the grand aggregate to beyond 
sixty thousand ! Thus is placed before the profes- 
sion a complete and thorough exponent of medical 
terminology, without rival or possibility of rivalry, 
— Nashville Journ. of Med. and Surg., Jan. 1858. 

It is universally acknowledged, we believe, that 
this work is incomparably the best and most com- 
plete Medical Lexicon in the English language. 
The amount of labor which the distinguished author 
has bestowed upon it is truly wonderful, and the 
learning and research displayed in its preparation 
are equally remarkable. Comment and commenda- 
tion are unnecessary, as no one at the present day 
thinks of purchasing any other Medical Dictionary 
than this. — St. Louis Med. and Surg. Journ., Jan. 
1858. 

It is the foundation stone of a good medical libra- 
ry, and should always be included in the first list of 
books purchased by the medical student. — Am. Med. 
Monthly, Jan. 1858. 

A very perfect work of the kind, undoubtedly the 
most perfect in the English language. — Med. and 
Surg. Reporter, Jan. 1868. 

It is now emphatically the Medical Dictionary of 
the English language, and for it there is no substi- 
tute.— JV. H. Med. Journ., Jan. 1858. 

It is scarcely necessary to remark that any medi- 
cal library wanting a copy of Dunglison's Lexicon 
must be imperfect. — Cin. Lancet, Jan. 1858. 

We have ever considered it the best authority pub- 
lished, and the present edition we may safely say has 
no equal in the world. — Peninsula? Med. Journal, 
Jan. 1858. 

The most complete authority on the subject to be 
found in any language. — Va. Med. Journal, Feb. '58. 



BY THE SAME AUTHOR. 



THE PRACTICE OF MEDICINE A Treatise on Special Pathology and The- 
rapeutics. Third Edition. In two large octavo volumes, leather, of 1,500 pages. $6 25. 
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DUNGLISON (ROBLEY), M.D., 
Professor of Institutes of Medicine in the Jefferson Medical College, Philadelphia. 

HUMAN PHYSIOLOGY. Eighth edition. Thoroughly revised and exten- 
sively modified and enlarged, with five hundred and thirty-two illustrations. In two large and 
handsomely printed octavo volumes, leather, of about 1500 pages. $7 00. 

In revising this work for its eighth appearance, the author has spared no labor to render it worthy 
a continuance of the very great favor which has been extended to it by the profession. The whole 
contents have been rearranged, and to a great extent remodelled ; the investigations which of late 
years have been so numerous and so important, have been carefully examined and incorp >rated, 
and the work in every rc-pect has been brought up to a level with the present state of the subject. 
The object of the author has been to render it a concise but comprehensive treatise, containing the 
whole body of physiological science, to which the student and man of science can at all times refer 
with the certainty of finding whatever they are in search of, fully presented in all its aspects; and 
on no former edition has the author bestowed more labor to secure this re>ult. 



We believe that it can truly be said, no more com- 
plete repertory of facts upon the subject treated, 
can anywhere be found. The author has, moreover, 
that enviable tact at description and that facility 
and ease of expression which render him peculiarly 
acceptable to the casuiil, or the studious reader. 
This faculty, so requisite in setting forth matiy 
graver and less attractive subjects, lends additional 
charms to one always fascinating. — Boston Med. 
and Surg. Journal, Sept. 1856. 

The most complete and satisfactory system of 
Physiology in the English language. — Am.tr . Med 
Journal . 



The best work of the kind in the English lan- 
guage. — Silliman's Journal. 

The present edition the author has made a perfect 
mirror of the science as it is at the present hour. 
As a work upon physiology proper, the science of 
the functions performed by the body, the student will 
find it all he wishes. — Nashville Journ. of Med. 
Sept. 1856. 

That he has succeeded, most admirably succeeded 
in his purpose, is apparent from the appearance of 
an eighth edition. It is now the great encyclopaedia 
on the subject, and worthy of a place in every phy- 
sician's library. — Western Lancet, Sept. 1656. 



BY the same author. (.4 new edition.) 

GENERAL THERAPEUTICS AND MATERIA MEDICA; adapted for a 

Medical Text-book. With Indexes of Remedies and of Diseases and their Remedies. Sixth 
Edition, revised and improved. With one hundred and ninety-three illustrations. In two large 
and handsomely printed octavo vols., leather, of about 1100 pages. $6 00. 



In announcing a new edition of Dr. Dunglison's 
General Therapeutics and Materia Medica, we nave 
no words of commendation to bestow upon a work 
whose merits have been heretofore so often and so 
justly extolled. It must not be supposed, however, 
that the present is a mere reprint of the previous 
edition; the character of the author for laborious 
research, judicious analysis, and clearness of ex- 
pression, is fully sustained by the numerous addi- 
tions he has made to the work, and the careful re- 
Vision to which he has subjected the whole. — N. A. 
Medico-Chir. Review, Jan. 1858. 



The work will, we have little doubt, be bought 
and read by the majority of medical students; irs 
size, arrangement, and reliability recommend it to 
all; no one, we venture to predict, will study it 
without profit, and there are few to whom it will 
not be in some measure useful as a work of refer- 
ence. The young practitioner, more especially, will 
find the copious indexes appendi d to this edition of 
great assistance in the selection and preparation of 
suitable formulae. — Charleston Med. Journ. and Re- 
view, Jan. 1858. 



by the same author. (A new Edition.) 

NEW REMEDIES, WITH FORMULAE FOR THEIR PREPARATION AND 

ADMINISTRATION. Seventh edition, with extensive Additions. In one very large octavo 

volume, leather, of 770 pages. $3 75. 

Another edition of the " New Remedies" having been called for, the author has endeavored to 
add everything of moment that has appeared since the publication of the last edition. 

The articles treated of in the former editions will be found to have undergone considerable ex- 
pansion in this, in order that the author might be enabled to introduce, as far as practicable, the 
results of the subsequent experience of others, as well as of his own observation and reflection ; 
and to make the work still more de>erving of the extended circulation with which the preceding 
editions have been favored by the profession. By an enlargement of the page, the numerous addi- 
tions have been incorporated without greatly increasing the bulk of the volume.— Preface. 

One of the most useful of the author's works.— 



Southern Medical and Surgical Journal 

This elaborate and useful volume should be 
found in every medical library, for as a book of re- 
ference, for physicians, it is unsurpassed by any 
other work in existence, and the double index for 
diseases and for remedies, will be found greatly to 
enhance its value. — New York Med. Gazette. 



The great learning of the author, and his remark- 
able industry in pushing his researches into every 
source whence information is derivable, have enabled 
him to throw together an extensive mass of facts 
and statements, accompanied by full reference to 
authorities; which last feature renders the work 
practically valuable to investigators who desire to 
examine the original papers. — The American Journal 
of Pharmacy. 



ELLIS (BENJAMIN), M.D. 
THE MEDICAL FORMULARY : being a Collection of Prescriptions, derived 

from the writings and practice of many of the most eminent physicians of America and Europe. 
Too-ether with The usual Dietetic Preparations and Antidotes for Poisons. To which is added 
an Armendix on the Endermic use of Medicines, and on the use of Ether and Chloroform. The 
wh^li nccoiriDanied with a few brief Pharmaceutic and Medical Observations. Tenth edition, 
^vSd and much extended by Robert P. Thomas, M. D., Professor of Materia Medica in the 
Philadelphia College of Pharmacy. In one neat octavo volume, extra cloth, of '296 pages. $1 75. 
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ERICHSEN (JOHN), 
Professor of Surgery in University College, London, &c. 

THE SCIENCE AND ART OF SUBGEBYj being a Treatise on Surgical 

Injuries, Diseases, and Operations. New and improved American, from i lie second e 

and carefully revised London edition. Illustrated with over four hundred engravings on wood 
In one large and handsome octavo volume, of one thousand closely printed pages, leather, 
raised bands. $4 50. (Just Issued.) 

The very distjneuished favor Willi which this work lias been received on both sides of the Atlan- 
tic has stimulated the author to render it even more worthy of the position which it has so rapidly 
attained as a standard authority. Every portion has been carefully revised, numerous additions 

have been made, and the most watchful care has been exercised to render it a complete e>| en I 

of the most advanced condition of surgical science. In this manner the work has been enlarged by 
about a hundred pages, while the series of engravings has been increased by more than a hundred, 
rendering it one of the most thoroughly illustrated volumes before the profession. The additions <>l 
the author having rendered unnecessary most of the notes of the former American editor, but little 
has been added in this country; some few notes and occasional illustrations have, however, been 
introduced to elucidate American modes of practice. 

step of the operation, and not deserting him until the 
final issue of the case is decided. — Stthoscopt. 

Embracing, as will be perceived, the whole surgi- 
cal domain, and each division of itself almost com- 
plete and perfect, each chapter full and explicit, each 



It is, in our humble judgment, decidedly the best 
book of the kind in the English language. Strange 
that just such Looks are notoftener produced by pub- 
tic teachers of surgery in this country and Great 
Britain. Indeed, it is a matter of great astonishment, 
but no less true than astonishing, that of the many 
works on surgery republished in this country within 
the last fifteen or twenty years as text-books for 
medical students, this is the only one that even ap- 
proximates to the fulfilment of the peculiar wants of 
young men just entering upon the study of this branch 
of the profession. — Western Jour .of Med. ami Surgery. 

Its value is greatly enhanced by a very copious 
well-arranged index. We regard this as one of the 
most valuable contributions to modern surgery. To 
one entering his novitiate of practice, we regard it 
the most serviceable guide which he can con suit. He 
will find a fulness of detail leading him through every 



subject faithfully exhibited, we can only express (nil 
estimate of it in the aggregate. We consider it an 
excellent contribution to surgery, as probably the 
best single volume now extant on the subject, and 
with great pleasure we add it to our text-books. — 
Nashville Journal of Medicine and Surgery. 

Prof. Erichsen's work, for its size, has not been 
surpassed; his nine hundred and eight pages, pro- 
fusely illustrated, are rich in physiological, patholo- 
gical, and operative suggestions, doctrines, details, 
and processes ; and will prove a reliable resource 
for information, both to physician and surgeon, in the 
hour of peril. — N. 0. Med. and Surg. Journal. 



FLINT (AUSTIN), M . D., 

Professor of the Theory and Practice of Medicine in the University of Louisville, &c. 

PHYSICAL EXPLORATION AND DIAGNOSIS OF DISEASES AFFECT- 
ING THE RESPIRATORY ORGANS. In one large and handsome octavo volume, extra 
cloth, 636 pages. $3 00. 



We regard it, in point both of arrangement and of 
the marked ability of its treatment of the subjects, 
as destined to take the first rank in works of this 
class. So far as our information extends, it has at 
present no equal. To the practitioner, as well as 
the student, it will be invaluable in clearing up the 
diagnosis of doubtful cases, and in shedding light 
upon difficult phenomena. — Buffalo Med. Journal. 



A work of original observation of the highest merit. 
We recommend the treatise to every one who wishes 
to become a correct auscultator. Based to a very 
large extent upon cases numerically examined, it 
carries the evidence of careful stud> and discrimina- 
tion upon every page. It does credit to the author, 
and, through him, to the profession in this country. 
It is, what we cannot call every book upon auscul- 
tation, a readable book. — Am. Jour. Med. Sciences. 



BY THE same author. (Now Ready.) 

A PRACTICAL TREATISE ON THE DIAGNOSIS, PATHOLOGY, AND 

TREATMENT OF DISEASES OF THE HEART. In one neat octavo volume, of about 

500 pages, extra cloth. $2 75. 

We do no' know that Dr. Flint has written any- 
thing which is not first rate ; but this, his latest con- 
tribution to medical literature, in our opinion, sur- 
passes all the others. The work is most comprehen- 
sive in its scope, and most sound in the views it enun- 
ciates. The descriptions are clear and methodical; 
the statements are substantiated by facts, and are 
made with such simplicity and sincerity, that with- 
out them thev would carry conviction. The st\le 
is admirably clear, direct, and free from dryness 
With Dr. Walshe's excellent treatise before us, we 
have no hesitation in saying that Dr. Flint's book is 
the best work on the heart, in the English language 
—Boston Med. and Surg. Journal, Dec. 15, la59. 

We have thus endeavored to present our readers 
with a fair analysis of this remarkable work. Pre- 
ferring to employ the very words of thedist'nguished 
author, wherever it was possible, we have essayed 
to condense into the briefest space a general view of 
his observations and suggestions, and to direct the 
attention of our brethren to the abounding stores of 
valuable matter here collected and arranged for their 
use and instruction. No medical library will here 
after be considered complete without this volume; 
and we trust it will promptly find its way into the 
hands of every Ametican student and physician. — 
JV Am. Med. Ckir. Review, Jan 1S60. 

This last work of Prof. Flint will add much to analysis, and we will close this t>rief no'ice by 
his previous well-earned celebrity, as a wri.er ot commending; it without reserve to every class yf 
great forceand beauty, and. with his previous work, readers in the profession. — Peninsular Med. Journ., 
places him at the head of American writers upon Feb. 1800, 



diseases of the chest. We have adopted his work 
upon the heart as a text-book, believing it to be 
more valuable for that purpose than any work of the 
kind that has yet appeared. — Nashville Med. Journ., 
Dec. 1659. 

With more than pleasure do we hail the advent of 
this work, for it fills a wide gap on the list i f text- 
books for our schools, and is, for the practitioner, 
the most valuable practical work of its kind. — N. O. 
Med. A'eu>s, Nov. 1859. 

In regard to the merits of the work, we have no 
hesitation in pronouncing it full, accurate, an I ju- 
dicious. Considering the presmt state of science, 
such a work was much needed. It should oe in the 
hands of every practitioner. — Chicago Med. Journal, 
April, 1860. 

But these are. very trivial spots, and in nowise 
prevent us from declaring our most hearty approval 
of the author's ability, industry, and conscientious- 
ness.— DwMt'n Quarterly Journal of Med. Sciences, 
Feb. I860. 

He has labored on wi'h the same industry and care, 
and his place among the first authors of our country 
is becoming fully established. To I his end, the work 
whose title is given above, contributes in no small 
degree. Our spa :e will not admit of tn extended 



AND SCIENTIFIC PUBLICATIONS. 



15 



FOWNES (GEORGE), PH. D., A.c. 
A MANUAL OP ELEMENTARY CHEMISTRY; Theoretical and Practical. 

From the seventh revised and corrected London edition. With one hundred and ninety-seven 

illustrations Edited by Robert Bridges, M. D. In one large royal 12mo volume, of t>00 

pages. In leather, $1 65; extra cloth, $1 50. (Just Issued.) 

The death of the author having placed the editorial care of this work in the practised hands of 
Drs. Bence Jones and A. W. Hoffman, everything ha* been done in its revision which experience 
could suggest to keep it on a level with the rapid advance of chemical science. The additions 
requisite in this purpose have necessitated an enlargement of the page, notwithstanding which the 
work has been increased by about fifty pases. At the same time every care has been used to 
maintain its distinctive character as a condensed manual for the student, divested of all unnecessary 
detail or mere theoretical speculation. The additions have, of course, been mainly in the depart- 
ment of Organic Chemistry, which has made such rapid progress within the last few years, but 
vet equal attention has been bestowed on the other branches of the subject — Chemical Physics and 
Inorganic Chemistry — to present all invest ligations anc | discoveries of importance, and to keep up 
the reputation of the volume as a complete manual of the whole science, admirably adapted lor the 
learner. By the use of a small but exceedingly clear type tbe matter of a large octavo is compressed 
within the convenient and portable limits of a moderate sized duodecimo, and at the very low price 
affixed, it is offered as one of the cheapest volumes before the profession. 



Dr Fownes' excellent work has been universally 
recognized everywhere in his own ;uni this country, 
its the best elementary treatise on chemistry in the 
English tongue, and is very generally adopted, we 
believe, as the standard text book in all' ur colleges, 
both literary in-l scientific — Charleston Med Journ. 
and Review, Sept 1859. 

A standard manual, which has long enjoyed the 
reputation of embodying much knowledgein a small 
■pace. The author has achieved the difficult task of 
condensation with masterly tact. His hook is con- 
cise without being dry, and brief without being too 
dogmatical or general. — Virginia Med. and Surgical 
Journal. 



The work of Dr. Fownes has long been before 
the public, and its merits have been fully appreci- 
ated as the best text-book on chemistry now in 
existence. We do not, of course, place it in a rank 
superior to the works of Brande, Graham, Turner, 
Gregory, or Gmelin, but we say that, as a work 
for students, it is preferable to any of them. — Lon- 
don Journal of Medicine. 

A work well adapted to the wants of the student 
It is an excellent exposition of the chief doctrines 
and facts of modern chemistry. The size of the work, 
and still more the condensed yet perspicuous style 
in which it. is written, absolve it from the charges 
very properly urged against most manuals termed 
popular. — Edinburgh Journal of Medical Science. 



FISKF. FUND PRIZE ESSAYS — THK EF- 
FECTS OF CLIMATE ON TUBERCULOUS 
DISEASE. By Edwin Lee, MR. C S.London, 
and THE INFLUENCE ( (F PREGNANCY ON 
THE DEVELOPMENT OF TUBERCLES By 



Edward Warren, M.D , of Eden ton, N. C. To- 
gether in one neat 8vo volume, extra cloth. $1 00. 
FRICK ON RENAL AFFECTIONS; their Diag- 
nosis and Pathology. With illustrations. One 
volume, royal 12mo., extra cloth 75 cents 



FERGUSSON (WILLIAM), F. R. S., 

Professor of Surgery in King's College, London, &c. 

A SYSTEM OP PRACTICAL SURGERY. Fourth American, from the third 

and enlarged London edition. In one large and beautifully printed octavo volume, of about 700 
pages, with 393 handsome illustrations, leather. $3 00. 

GRAHAM (THOMAS), F. R. S., 

THE ELEMENTS OF INORGANIC CHEMISTRY, including the Applica- 
tions of the Science in the Arts. New and much enlarged edition, by Henry Watts and Robert 
Bridoes, M. D. Complete in one large and handsome octavo volume, of over 800 very large 
pages, with two hundred and thirty-two wood-cuts, extra cloth. $4 00. 
%*% Part II., completing the work from p. 431 to end, with Index, Title Matter, &c., may be 

had separate, cloth backs and paper sides. Price $2 50. 

From Prof. E N Horsford, Harvard College. I afford to be without this edition of Prof. Graham's 
It has, in its earlier and less nerfecteditions, been , Elements.-S«K»n«n'* Journal, March, 1858. 

familiar to me, and the excellence of its plan and j From Prof. Wolcott Gibbs, N. Y. Free Academy. 

the clearness and completeness of its discussions, admirable one in all respects, and 

have long been my admiration. ; Ug republication here eannot fail to eX ert a positive 

No reader of English works on this science can ' influence upon the progress of science in this country. 



GRIFFITH (ROBERT E.), M. D., Sec. 
A UNIVERSAL FORMULARY", containing the methods of Preparing and Ad- 

ministering Officinal and other Medicines. The whole adapted to Physicians and Pharmaceii. 
lists Second Edition, thoroughly revised, with numerous additions, by Kobert F. 1 homas, 
M D Professor of Materia Medica in the Philadelphia College of Pharmacy. In one large : ard 
handsome octavo volume, extra cloth, of 650 pages, double columns. $3 00 ; or in sheep, $3 25. 
It was a work requiring much perseverance, and This is a work of six hundred and fifty- one pages 
when published was looked upon as by far the best 
work of its kind that had issued from the American 
press. Prof Thomas has certainly "improved," as 
well as added to this Formulary, and has rendered it 
additionally deserving of the confidence of pharma- 
ceutics and physicians.-^- Journalof Pharmacy 



We are happy to announce a new and improve. 
edition of thTone of the most valuable and useful 
works that have emanated from an American pen 
h would do credit to any country, and Will be found 
iVLiK nlefulncss to practitioners of medicine , it IS 

Of nailV ll^eiumc .« i ,l„„ .!,» H cn^?isntn 



■mbraeing all on the subject of preparing and admi- 
nistering medicines that can be desired by the physi- 
cian and pharmaceutist. — Western Lancet. 

The amountof useful, every-day matter. for a prac- 
ticing physician, is really immense. — Boston Med. 
and Surg. Journal. 

This edition has been ereatl> improved by the re- 
vision and ample additions of Dr Thomas, and is 
now, we believe, one of the mosi complete wirks 
of it~ kind in any language. The additions amount 
to about seventy pages, and no effort ha< been spared 
to include in them all the recent improvements. A 
work of this kind appears to us indispensable to the 



hiuel'ad^ed'io Vhelr'purposes than the dispen.aio- 
rfe T-fouthern Med. and Surg. Journal. 

r.u~ .nnst useful books a country practi- physician, and there is none we can more cordially 
• lt e S r can poss"b™ have -Medical Chronicle. ' recommend.-iV. Y. Journalof Medicine. 
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GROSS (SAMUEL DJ, M. D., 

Professor of Surgery in the Jefferson Medical College of Philadelphia, &c. 

Just Issued. 

A SYSTEM OF SURGERY: Pathological, Diagnostic, Therapeutic, ;i..d Opera- 

ti^e. Illustrated by Nine Hundred and Thirty-six Enseal mas. In two targe and beautifully 
printed octavo volumes, of nearly twenty-four hundred pages; strongly bound in leather, witn 

raised bands. Price $12. 

From the Author's Preface. 

" The object of this work is to furnish a systematic and comprehensive treatise on the science and 
practice of surgery, considered in the broadest sense; one that shall serve the practitioner as a 

faithful and available guide in his daily routine of duty. It has been too much the custom of i I- 

ern writers on this department of the healing art to omit certain topics altogelher, and to speak pi 
others at undue length, evidently assuming that their readers could readily supply the deficiencies 
from other sources, or that what has been thus slighted is of no particular practical value. My aim 
has been to embrace the whole domain of surgery, and to allot to every subject its legitimate claim 
to notice in the great family of external diseases and accidents. How far this object has been accom- 
plished, it is not for me to determine. It may safely be affirmed, however, that there is no topic 
properly appertaining to surgery, that will not be found to be discussed, to a greater or less extent' 
in these volumes. If a larger space than is customary has been devoted to the consideration of 
inflammation and its results, or the great principles of surgery, it is because of the conviction 
grounded upon long and close observation, that there are no subjects so little understood by the 
general practitioner. Special attention has also been bestowed upon the discrimination of diseases' 
and an elaborate chapter has been introduced on general diagnosis.'' 

That these intentions have been carried out in the fullest and most elaborate manner is sufficiently 
shown by the great extent of the work, and the length of time during which the author has bet n 
concentrating on the task his studies and his experience, guided by the knowledge which twenty 
years of lecturing on surgical topics have given him of the wants of the profession. 

Of Dr. Gross's treatise on Surgery we can say 
no more than that it is the most elaborate and com- 
plete work on this branch of the healing art which 
has ever been published in any country. A sys- 
tematic work, it admits of no analytical review; 
but, did our space permit, we should gladly give 
some extracts from it, to enable our readers to judge 
of the c'assical style of the author, anu the exhaust- 
ing way in which each subject is treated. — Dublin 
Quarterly Journal of Med. Science, Nov. 1859. 

The work is so superior to its predecessors in 
matter and extent, as well as in illustrations and 
style of publication, that we can honestly recom- 
mend it as the best work of the kind to be taken 
home by the young practitioner. — Am. Med. Journ., 
Jan. 1SG0. 



The treatise of Prof. Gross is not, therefore, a 
mere text-book for undergraduates, but a systema- 
tic record of more than thirty years' experience, 
reading, and reflection by a man of observation, 
sound judgment, and lare practical tact, and as such 
deserves to take rank with the renowned produc- 
tions of a similar character, by Vidal and Boyer, of 
France, or those of Chehus, Blasius, and Langen- 
beck, of Germany Hence, we do not hesitate to 
express the opinion that it will speedily take the 
same elevated position in regard to surgery that has 
been given by common consent to the masterly work 
of Pertira in Materia Medina, or to Toud and Bow- 
man in Physiology. — JV. O. Med. and Surg. Journal, 
Jan. I860. 



profes 
At present, however, our object is not to review 
the work (this we purpose doing hereafter), hut 
simply to announce its appeaiance, that in the 
meantime our readers may procure and examine it 
for themselves. But even this much we cannot do 
without expressing the opinion that, in putting forth 
these two volumes, Dr. Gross has reared for him- 
self a lasting monument to his skill as a surgeon, 
and to his industry and learning as an author.— St. 
Louis Med. and Surg. Journal, Nov. 1859. 

With pleasure we record the completion of this 
long-anticiphted work. The reputation which the 
author has for many years sustained, both as a sur- 
geon and as a writer, had prepared us to expect a 
treatise of great excellence and originality; but we 
confess we were by no means prepared (or the work 
which is before us— the most complete treatise upon 
suigery ever published, either in this or any otlur 
country, and we might, perhaps, safelv say, the 
most original. There is no subject belonging pro- 
perly to surgery which has not received from the 
author a due share of attention. Dr. Grois has sup- 
plied a want in surgical literature which has long 
been felt by practitioners; he has furnished us with 
a complete practical treatise upon surgery in all its 
departments As Annenouis, we are proud of the 
achievement; as surgeons, we are most sincerely 
thankful to him for his extraord nary labors in our 
behalf— TV Y Monthly Review and Buffalo Med. 
Journa' Oct. 1850. 



BY THE SAME AUTHOR. 

ELEMENTS OF PATHOLOGICAL ANATOMY. Third edition, thoroughly 

revised and greatly improved. In one large and very handsome octavo volume, with about three 
hundred and fifty beautiful illustrations, of which a large number are from original drawings. 
Price in extra cloth, $4 75; leather, raised bands, $5 25. (Lately Published.) 
The very rapid advances in the Science of Pathological Anatomy during the last few years have 
rendered essential a thorough modification of this work, with a view of making it a correct expo- 
nent of the present state of the subject. The very careful manner in which this task has been 
executed, and the amount of alteration which it has undergone, have enabled the author to say that 
•' with the many changes and improvements now introduced, the work may be regarded almost as 
a new treatise," while the efforts of the author have been seconded as regards the mechanical 
execution of the volume, rendering it one of the handsomest productions of the American press. 

We must sincerely congratulate the author on the We have been favorably impressed with the gene 
successful manner in which he has accomplished his "' 
proposed object. His book is most admirably cal- 
culated to fill up a blank which has long been felt to 
exist in this department of medical literature, and 
as such must become very widely circulated amongst 
all classes of the profession. — Dublin Quarterly 
Journ. of Med. Science, Nov. 1857. 



ral manner in which Dr. Gross hasexecuted Ins task 
of affording a comprehensive digest of the present 
state of the literature of Pathological Anatomy, anil 
have much pleasure in recommending his work to 
our readers, as we believe one well deserving of 
dilierent perusal and careful study.— Montreal Med 
Chron., Sept. 1857. 



BY THE SAME AUTHOR. 

A PRACTICAL TREATISE ON FOREIGN BODIES IN THE AIR-PAS- 

SAGES. In one handsome octavo volume, extra cloth, with illustrations, pp. 468. $2 75. 
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GROSS (SAMUEL D.), M. D. 
Professor of Surgery in the Jefferson Medical College of Philadelphia, &c. 



A PRACTICAL TREATISE ON 

MALFORMATIONS OF THE URINARY 
THE URETHRA. Second Edition, revised 
four illustrations. In one large and very hands 
In leather, raised bands, $5 25; extra cloth, $ 

Philosophical in ts design, methodical in its ar- 
rangement, ample and sound in its practical details, 
it may in trutii be said to leave scarcely anything to 
be desired on so important a subject. — Boston Med. 
and Surg Journal 

Whoever will peruse the vast amount of valuable 
practical information it contains, will, we think, 



THE DISEASES, INJURIES, AND 

BLADDER, THE PROSTATE GLAND, AND 

and much enlarged, with one hundred and eighty- 

ome octavo volume, of over nine hundred page?. 

4 75. 

agree with us, that there is no work in the English 

language which can make any just pretensions to 

be its equal. — N. Y. Journal of Medicine 

A volume replete with truths and principles of the 
atmost value in the investigation of these diseases. — 
American Medical Journal . 



GRAY (HENRY), F. R. S., 

Lecturer on Anatomy at St. George's Hospital, London, &c. 

ANATOMY, DESCRIPTIVE AND SURGICAL. The Drawings by H. V. 

Carter, M. D., late Demonstrator on Anatomy at St. George's Hospital ; the Dissections jointly 
by the Author and Dr. Carter. In one magnificent imperial oclavo volume, of nearly 800 
pages, with 363 large and elaborate engravings on wood. Price in extra cloth, $6 25; leather 
raised bands, $7 00. (Just Issued.) 

The author has endeavored in this work to cover a more extended range of subjects than is 
customary in the ordinary text-books, by giving not only the details necessary for the student, but 
also ihe application of those details in the practice of medicine and surgery, thus rendering it both 
a suide for the learner, and an admirable work of reference tor the active practitioner. The 
engravings form a special feature in the work, many of them being the size of nature, nearly all 
original, and having the names of the various parts printed on the body of the cut, in place of figures 
of reference with descriptions at the foot. They thus form a complete and splendid series, which 
will greatly assist the student in obtaining a clear idea of Anatomy, and will also serve to refresh 
the memory of those who may find in the exigencies of practice the necessity of recalling the details 
ol the dissecting room ; while combining, as it does, a complete Atlas of Anatomy, with a thorough 
treatise on systematic, descriptive, and applied Anatomy, the work will be found of essential use 
to all physicians who receive students in their offices, relieving both preceptor and pupil of much 
labor in laying the groundwork of a thorough medical education. 

The work before us is one entitled to the highest 
praise, »nd we accordingly welcome it as a valu 



able addition to medical literature. Intermediate 
in fulness of detail between the treatises of S lar 
pey and of Wilson, its characteristic merit lies in 
the number and excellence of the engravings it 
contains. Most of these are original, of much 
larger than ordinary size, and admirably executed. 
The various parts are also lettered after the plan 
adopted in Holden's Osteology. It would be diffi- 
cult to over-estimate the advantages offered by this 
mode of piciorial illus ration. Bones, ligaments, 
muscles, bloodvessels, and nerves are each in turn 
figured, and marked with their appropriate names ; 
thus enabling the student to comprehend, at a glance, 
what would otherwise often be ignored, or at any 
rate, acquired only by prolonged and irksome ap- 
plication In conclusion, we heartily commend the 
work of Mr. Gray to the attention of the meiiic.il 
profession, feeling certain that it should be regarded 
as one of the most valuable contributions ever made 
to educational literature — JV. Y. Monthly Review. 
Dec 1859. 

In "bis view, we regard the work of Mr Gray as 
far better adapted to the wants of the profession, 
and especially of the student, than any treatise on 
anatomy yet published in this country. It is destined, 
we believe, lo supersede ill others, both as a manual 
of dissections, and a standard of reference to the 
student of general or relative anatomy. — N. Y. 
Journal of Medicine, Nov. 1859. 

This is by all comparison the most excellent work 
on Anatomy extant. It is just the thing that has 
betn long desired by the profession. With such a 
euide as this, the student of anatomy, the practi- 
tioner of medicine, and the surgical devotee have 
all a newer, clearer, and more radiant light thrown 
upon the intricacies and mysteries of this wonder- 
ful icience, and are thus enabled to accomplish re- 
sults which hitherto seemed possible only to the 
specialist. The plates, which are copied from re- 
cent dissections, are so well executed, that the most 
superficial observer cannotfail to perceive the posi- 
tions, relations, and distinctive features of the vari- 
ous parts, and to take in more of anatomy at rfglance, 
than by many long hours of diligent study over the 
most erudite treatise, or, perhaps, at the dissecting 
table itself.— Med. Journ. of N Carolina, Oct. 1859. 
For this truly admirable work the profession is 
indebted to the distinguished author of " Gray on 
the Spleen." The vacancy it fills has been long felt 



to exiRt in this country. Mr. Gray writes through- 
out with both branches of his subject in view. His 
description of each particular part is followed by a 
notice of its relations to t^e parts with which it is 
connected, and this, too, sufficiently ample for all 
the purposes of the operative surgeon. After de- 
scribing the bones and muscles, he gives a concise 
statement of the fractures to which the bones of 
the extremities are most liable, together with the 
amount and direction of the displacement to which 
the fragments are subjected by muscular action. 
The section on arteries is remarkably full and ac- 
curate. Not only is the surgical anatomv given to 
eviry important vessel, with directions for its liga- 
tion, but at the end of the description of each arte- 
rial trunk we have a useful summary of the irregu- 
larities which may occur in its origin, course, and 
termination — TV. A. Med. Chir. Revieie, Mar. 1659. 

Mr. Gray's book, in excellency of arrangement 
and completeness of execution, exceeds any work 
on anatomy hitherto published in the English lan- 
guage, affording a complete view of the structure of 
the human body, with especial reference to practical 
surgery. Thus the volume constitutes a perfect book 
of reference for the practitioner, demanding a place 
in even the most limited library of the physician or 
surgeon, and a worK of necessity for the student to 
fix in his mind what he has learned by the dissecting 
knife from the book of nature.— The Dublin Quar- 
terly Journal of Med. Sciences, Nov. 1858. 

In our judgment, the mode of illustration adopted 
in the present, volume cannot but present many ad- 
vantages to the student of anatomy. To the zealous 
disciple of Vesalius, earnestly desirous of real im- 
provement, the book will certainly be of immense 
value; but, at the same time, we must also confess 
that to those simply desirous of "cramming" it 
will be an undoubted godsend. The peculiar value 
of Mr. Gray's mode of illustration is nowhere more 
markedly evident than in the chapter on osteology, 
and especially in those portions which treat of the 
bones of the head and of their development. The 
study of these parts is thus made one of comparative 
ease, if not of positive pleasure; and those bugbears 
of the student, the temporal and sphenoid bones, are 
shorn of half their terrors. It is, in our estimation, 
an admirable and complete text-book for the student, 
and a useful work of reference for the practitioner; 
its pictorial character forming a novel element, to 
which we have already sufficiently alluded. — Am. 
Journ. Med. Sci., July, 1859. 
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GIBSON'S INSTITUTES AND PRACTICE OF 
SURGERY. Eighth edition, improved and al- 
tend. With thirty-four plates. In two handsome 
octavo volumes, containing about 1,000 pages, 
leather, raised band 1 . S6 50 

GARDNER'S .MEDICAL CHEMISTRY, for the 
use of Students and the Profession. In one royal 
12mo. vol., cloth, pp. 396. with wood cuts. &1. 

GLUGE'S ATLAS OF PATHOLOGICAL HIS- 
TOLOGY Translated, with Notes and Addi- 



tions, by Joseph Leidy. M D. In one volume, 
very large nn perial quarto, extra cloth, writ 1 ) 'WU 
copper-plate figures, plain and eolon 

HUGHES' INTRODUCTION TO THE PRAC- 
TICE OF AUSCULTATION AM OTHER 
MODES OF PHYSIC/*, DIAGNOSI8 IN DIS- 
EASES OF THE LUNGS \M) lll'.Ain 

cond edition 1 vol. royal Dimo., 9X. cloth, pp. 
304. Si on. 



HAMILTON (FRANK H.), M. D., 
Professor of Surgery in the University of Buffalo. <Vc 

A PRACTICAL TREATISE ON FRACTURES AND DISLOCATIONS. In 

one large and handsome octavo volume, of over 750 pages, with 289 illustrations. $1 25. (Now 

Ready, January, I860.) 

This is a valuable contribution to the surgery of ' illustrated, which will be a desideratum for those 
most important affections, and is the more welcome, practitioners who cannot conveniently see the mo- 
inasmuch as at the present time we do not possess dels applied — Nevt Ynrk Med. Press, Fell 



a single complete treatise on Fractures and Dislo- 
cations in the Enelish language. It has remained for 
our American brother to produce a complete treatise 
upon the subject, and bring together in a convenient 
form those alterations and improvements that have 
been made from time to time in the treatment of these 
affections. One great and valuable feature in the 
work before us is the fact that it comprises all the 



We regard this work as an honor not only to its 
author, but to the profession of our country. Were 
we to review it thoroughly) we could not convey to 
the mind of the reader more forcibly our honest 
opinion expressed in the few words — we think it the 
best book ot its kind extant. Every man inti 
in surgery will soon have this work on his desk. 
He whodoea not. will be the loser. — New Orleans 



improvements introduced into the practice of both Medical News March I860. 
English and American surgerv, and though far from ., . . .' , , 
omitting mention of our continental neighbors, the I N « w thilt ll « before us. we feel bound to say that 
author By no means encourages the notion-but too mut ' h " f was expected from ,.. and oneron 
prevalent in some quarters- that nothing is good the undertaking, It lias surpassed expectation, and 
" nee or Germany. Tne I ncnievetl m " re than was pledged in its behalf; for 



unless imported from France or uermany 
latter half of the work is devoted to the considera 
tion of the various dislocations and their appropri 



its title does not express in full the richl ess of its 
contents. On the whole, we are prouder of this 



ate treatment, and its merit is full) equal to that ot worl < ' llf > n "'" ."»>>• wMeh has for years emanated 

the preceding portlon.-TVie London Lancet, Max 5. from the American medical press; Its sale will cea- 

1860 tainly be very large in this country, and we antiei- 

". . pate its tlieitins much attention in Europe. — Xash~ 

It is emphatically the book upon the subjects of v m e Medical Record, Mar. 18 

Every surgeon, young and old, should possess 
himself of it, and give it a careful perusal, in doing 
which he will be richly repaid. — St. Louis Med. 



which it treats, and we cannot doubt that it will 
•ontinue so to be for an indefinite period of tune 
When we say, however, that we believe it will at 
once take its place as the best book for consultation 

by the practitioner; and that it will form the most nnd SuT % Journal, March, I860. 

complete, available, and reliable guide in emergen- Dr. Hamilton is fortunate in having succ 

eiesof every nature connected with its subjects; and filling the void, so long felt, with what cannot fail 

also that the student of surgery may make it his text- to be at once, accepted as a model monograph in gome 

book wi'h entire confidence, and with pleasure also, ' respects, and a work of classical authority We 

from its agreeable and easy style — we 'hink our own sincerely congratulate the profession of the Ul ited 

opinion may be gathered as to its value. — Boston States on the appearance of such a publication from 

Medical and Surgical Journal, March 1, 1S60. ' one of their number. We have reason to he proud 

The work is concise, judicious, and accurate, and of i. 1 ..* 8 an "nginal work, both in a literary and s •;- 



adapted to the wants of the student, practitioner, 
and investigator, honorable to the author and to the 
profession. — Chicago Med. Journal, March, 1S00. 



entific point of view, and to esteem it as a valuable 
guide in a most difficult and important branch of 
study and practice. On every account, therefore, 
we hope that it may soon be widely known abroad 
We venture to say that this is not alone the only as an evidence of genuine progress on this Bide of 
complete treatise on the subject in the language, the Atlantic, and further, that it may be still more 
but the best and most practical we have ever read, widely known at home as an authoritative teacher 
The arrangement is simple and systematic, the die- from which every one may profitably learn, and as 
tion clear and graph'C, and the illustrations nume- affirdingan example of honest, well-directed, and 
rous and remarkable for accuracy of delineation uttiring industry in authorship which every surgeon 
The various mechanical appliances are faithfully may emulate.- Am. Med. Journal, April, 1660. 

HOBLYN (RICHARD D.), M. D. 
A DICTIONARY OF THE TERMS USED IN MEDICINE AND THE 

COLLATERAL SCIENCES. A new American edition. Revised, with numerous Additions, 
by Isaac Hays, M. D., editor oi the " American Journal of (he Medical Sciences." In one large 
royal 12mo. volume, leather, of over 500 double columned page*. $1 50. 
To both practitioner and student, we recommend use ; embracing every department of medical science 

this dictionary as being convenient in size, accurate down to the very latest date. — Western Lancet. 

in definition, and sufficiently full and complete for Hoblvn's Dictionary has long been a favorite with 

ordinary consultation.— Charleston Med. Journ. ug , t u the begt b( / ol{ of de fi nitioriB we have, and 

We know of no dictionary better arranged and ought always to be upon the student's table. — 

adapted. It is not encumbered with the obsolete terms Southern. Med. and Surg. Journal. 

of a bygone age, but it contains all that are now in 



HOLLAND'S MEDICAL NOTES AND RE- I 
FLECTIONS. From the third London edition. 
In ote handsome octavo volume, extra cioth. S3. 

HORNER'S SPECIAL ANATOMY AND HIS- 



TOLOGY. Eighth edition. Extensivly revised 
and modified. In two large octavo vol ami 
tra cloth, of more than 1000 pages, with over 300 
illustrations. $6 00. 



HABERSHON <S. O.'), M . D., 

Assistant Physician to and Lecturer on Materia Medica and Therapeutics at Guy's Hospital, ice. 

PATHOLOGICAL AND PRACTICAL OBSERVATIONS ON DISEASES 

OF THE ALIMENTARY CANAL, CESOPHAGUS, STOMACH, CAECUM. AND INTES- 
TINES. With illustrations on wood. In one handsome octavo volume of 312 page*, extra 
cloth. $1 75. (Now Ready.) 
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JONES (T. WHARTON), F. R. S., 
____ T Professor of Ophthalmic Medicine and Surgery in University College, London, &c. 

THE PRINCIPLES AND PRACTICE OP OPHTHALMIC MEDICINE 

AND SURGERY. With one hundred and ten illustrations. Second American from the second 
and revise*] London edition, with additions by Edward Hartshorne, M. D., Surgeon to Wills' 
Hospital, &c. In one large, handsome royal 12mo. volume, extra cloth, of 500 pages. $1 50. 
Thework sustains, in every point, tliealready high 

reputation of the author as an ophthalmic surgeon 

as well as a physiologist and pathologist. We 

entertain little doubt that this book will become 



what its author hoped it might become, a manual 



for daily reference and consultation by the student 
and the general practitioner. The work is marked 
by that correctness, clearness, and precision of style 
which distinguish all the productions of the learned 
author. — British and For. Med. Review. 



JONES (C. HANDFIELD), F. R. S., &. EDWARD H. SI EV EKING, M.D. 

Assistant Physicians and Lecturers in St. Mary's Hospital, London. 

A MANUAL OF PATHOLOGICAL ANATOMY. First American Edition, 

Revised. With three hundred and ninety-seven handsome wood engravings. In one large and 
beautiful octavo volume of nearly 750 pages, leather. $3 75. 



As a concise text-book, containing, in a condensed 
form, a complete outline of what is known in the 
domain of Pathological Anatomy, it is perhaps the 
best work in the English language. Its great merit 
consists in its completeness and brevity, and in this 
respect it supplies a great desideratum in our lite- 
rature. Heretofore the student of pathology was 



obliged to glean from a great number of monographs, 
and the field was so extensive that but few cultivated 
it with any degree of success. As a simple work 
of reference, therefore, it is of great value to the 
student of pathological anatomy, and should be in 
every physician's library. — Western Lancet. 



KIRKES (WILLIAM SENHOUSE), M.D., 

Demonstrator of Morbid Anatomy at St. Bartholomew's Hospital, &c. 

A MANUAL OF PHYSIOLOGY. A now American, from the third and 

improved London edition. With two hundred illustrations. In one large and handsome royal 
12mo. volume, leather, pp. 586. $2 00. (Lately Published.) 

One of the very best handbooks of Physiology we 



This is a new and very much improved edition of 
Dr. Kirkes' well-known Handbook of Physiology. 
It combines conciseness with completeness, and is, 
therefore, admirably adapted for consultation by the 
busy practitioner. — Dublin Quarterly Journal. 

Its excellence is in its compactness, its clearness, 
and its carefully cited authorities. It is the most 
convenient of text-books. These gentlemen, Messrs 
Kirkes and Paget, have really an immense talent for 
silence, which is not so common or so cheap as prat- 
ing people fancy. They have the gift of telling us 
what we want to know, without thinking it neces- 
sary to tell us all they know. — Boston Med and 
Surg. Journal. 



possess — presenting just such an outline of the sci- 
ence as the student requires during his attendance 
upon a course of lectures, or for reference whilst 
preparing for examination.— Am. Medical Journal. 
For the student beginning this study, and the 
practitioner who has but leisure to refresh his 
memory, this book is invaluable, as it contains all 
that it is important to know, without special details, 
which are read with interest only by those who 
would make a specialty, or desire to possess a criti- 
cal knowledge of the subject. — Charleston Med. 
Journal. 



KNAPP'S TECHNOLOGY; or, Chemistry applied 
to the Arts and to Manufactures. Edited by Dr. 
Ronalds, Dr. Richardson, and Prof. W. R. 
Johnson. In two handsome 8vo. vols., with about 
500 wood engravings. $6 00. 



LAYCO^K'S LECTURES ON THE PRINCI- 
PLES AND METHODS OF MEDICAL OB- 
SERVATION AND RESEARCH. For the Use 
of Advanced Students and Junior Practitioners. 
In one royal 12mo. volume, extra cloth. Price $1. 



LUDLOW (J. L.), M. D. 
A MANUAL OF EXAMINATIONS upon Anatomy, Physiology, Surgery, 

Practice of Medicine, Obstetrics, Materia Medica, Chemistry, Pharmacy, and Therapeutics. To 
which is added a Medical Formulary. Third edition, thoroughly revised and greatly extended 
and enlarged. With 370 illustrations. In one handsome royal 12mo. volume, leather, of 816 
large pages $2 50. 

The great popularity of this volume, and t he numerous demands for it during the two years in which 
it has been out of print, have induced the author in its revision to spare no pains to render it a 
correct and accurate digest of the most recent condition of all the branches of medical science. In 
many respects it may, therefore, be regarded rather as a new book than a new edition, an entire 
sect ion on Physiology having been added, as also one on Organic Chemistry, and many portions 
having been rewritten. A very complete series of illustrations has been introduced, and every 
care has been taken in the mechanical execution to render it a convenient and satisfactory book for 
study or reference. The arrangement of the volume in the form of question and answer renders it 
especially suited for the office examination of students and for those preparing for graduation. 

We know nf no better companion for the student I crammed into his head by the various professors to 
during the hours spent in the lecture room, or to re- whom he is compelled to hsten.-Western Lancet, 
fresh, at a glance, his memory of the various topics | May, 1857. 

LAWRENCE (W.), F. R. S., &.C. 
A TREATISE ON DISEASES OF THE EYE. A new edition, edited, 

with numerous additions, and 243 illustrations, by Isaac Hays, M. D., Surgeon to Will's Hospi- 
tal, &c. In one very large and handsome octavo volume, of 950 pages, strongly bound in leather 

with raised bands. $5 00. 

LALLEMAND AND WILSON. 

A PRACTICAL TREATISE ON THE CAUSES, SYMPTOMS, AND 

TurATMFNT OF SPERMATORRHOEA. By M. Lallemand. Translated and edited by 

h vl McDougall Third American edition. To which is added ON DISEASES 

nF N THF VF^ICUL'E SEMINALES; and their associated organs. With special refer- 

. ,i,» Morbid Secretions of the Prostatic and Urethral Mucous Membrane. By Marris 

W-'r son M 1). In one neat octavo volume, of about 400 pp., extra cloth. $2 00. (Just Issued.) 
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LA ROCHE (R.), M. D., &c. 
YELLOW FEVER, considered in its Historical, Pathological, Etiological, and 
Therapeutical Relations. Including a Sketch of the Disease as it has occurred in Philadelphia 
from 1699to 1854, with an examination of the connections between it and the lexers known under 

the same name in other parts of temperate a? well as in tropical regions In two large and 
handsome octavo volumes of nearly 1500 pages, extra cloth. $7 00. 

From Professor S. H. Dickson, Charleston, S. C, 
September 18, 1955. 
A monument of intelligent and well applied re- 
search, almost without example. It is, indeed, in 
itself, a large library, and is destined to constitute 
the special resort as a book of reference, in the 
subject of which it treats, to all future time. 

We have not time at present, engaged as we are, 



by day and by night, in the work of combating this 
very disease, now prevailing in our city, to do more 
than give this cursory notice of what we consider 
as undoubtedly the most able and erudite medical 
publication our country has yet produced But in 
view of the startline fact, that this, the most malig- 
nant and unmanageable disease of modern times, 
has for several years been prevailing in our country 
to a greater extent than ever before; that it is no 
longer confined to either large or small cities, but 
penetrates country villages, plantations, and farm- 
houses; that it is treated with scarcely better suc- 
cess now than thirty or forty years ago; that there 
is vast mischief done by ignorant pretenders to know- 
ledge in regard to the disease, and in view of the pro- 
bability that a majority of southern physicians will 
be called upon to treat the disease, we trust that this 
able and comprehensive treatise will he very gene- 
rally read in the south. — Memphis Med. Recorder. 
This is decidedly the great American medical work 
of the day — a full, complete, and systematic treatise, 
unequalled by any other upon the all-important sub- 
jectof Yellow Fever. The laborious, indefatigable, 
and learned author has devoted to it many years of 

BY THE SAME AUTHOR. 

PNEUMONIA ; its Supposed Connection, Pathological and Etiological, with Au- 
tumnal Fevers, including an Inquiry into the Existence and Morbid Agency of Malaria. In one 
handsome octavo volume, extra cloth, of 500 pages. $3 00. 



arduous research and careful study, and the result 
is such as will reflect the highest honor upon the 
author and our country. — Southern Med. and Surg. 
Journal. 

The genius and scholarship of thisgreat physician 
could not have been better employed than in the 
erection of this towering monument to his own fame, 
and to the glory of the medical literature of his own 
country. It is destined to remain the great autho- 
rity upon the subject of Yellow Fever The student 
and physician will find in these volumes a ri$%mi 
of the sum total of the knowledge of the world upon 
the awful scourge which tiny so elaborately discuss. 
The style is so soft and so pure as to refresh and in 
vigorate the mind while absorbing the thoughts of 
the gifted author, while the publishers have suc- 
ceeded in bringing the externals into a most felicitous 
harmony with the inspiration that dwells within. 
Take it all in all, it is a book we nave often dreamed 
of, but dreamed not that it would ever meet our 
waking eyeasatangiblereality. — Nashville Journal 
of Medicine. 

We deem it fortunate that the splendid work of 
Dr. La Roche should have been issued from I he press 
at this particular time. The want of a reliable di- 
gest of all that is known in relation to this frightful 
malady has long been felt — a want very satisfactorily 
met in the work before us. We deem it but faint 
praise to say that Dr. La R«,che has succeeded in 
presenting the profession with an able and complete 
monograph, one which will find its way into every 
well ordered library. — Va. Stethoscope. 



LEHMANN <C. G.) 
PHYSIOLOGICAL CHEMISTRY. Translated from the second edition by 

George E. Day, M. D., F. R. S., dec, edited by R. E. Rogers, M. D., Professor of Chemistry 
in the Medical Department of the University of Pennsylvania, with illustrations selected from 
Funke's Atlas of Physiological Chemistry, and an Appendix of plates. Complete in two large 
and handsome octavo volumes, extra cloth, containing 1200 pages, with nearly two hundred illus- 
trations. $6 00. 

This great work, universally acknowledged as the most complete and authoritative exposition ol 
the principles and details ol Zoochemistry, in its passage ihrough the pres*. has received fr6m 
Professor Rogers such care as was necessary to present it in a correct and reliable form. The work 
is, therefore, presented as in every way worthy the attention of all who desire to be familiar with 
the modern facts and doctrines of Physiological Science. 

The most important contribution as yet made to it treats. — Edinburgh Monthly Journal of Medical 
Physiological Chemistry. — Am. Journal Med. Sci- Science. 



Already well known and appreciated by the scien- 
tific world, Professor Lehmann's great work re- 
quires no laudatory sentences, as, under a new garb, 
it is now presented to us. The little space at our 
command would ill suffice to set forth even a small 
portion of its excellences. — Boston Med. and Surg. 
Journal, Dec. 1855. 

(Lately Published.) 



tnces, Jan. 1856. 

The present volumes belong to the small class of 
medical literature which comprises elaborate works 
of the highest orderof merit. — Montreal Med. Chron- 
icle, Jan. 1856. 

The work of Lehmann stands unrivalled as the 
most comprehensive book of reference and informa- 
tion extant on every branch of the subject on which 

BY THE SAME AUTHOR. 

MANUAL OF CHEMICAL PHYSIOLOGY. Translated from the German, 

with Notes and Additions, by J. Cheston Morris, M. D., with an Introductory Essay on Vital 
Force, by Professor Samuel Jackson, M. D., of the University ot Pennsylvania. With illus- 
trations on wood. In one very handsome octavo volume, extra cloth, of 336 pages. $2 25. 

From Prof. Jackson' s Introductory Essay. 
In adopting the handbook of Dr Lehmann as a manual of Organic Chemistry for the use of the 
students of the University, and in recommending his original work of Physiological Chemistry 
for their more mature studies, the high value of his researches, and the great weight of his autho- 
rity in that important department of medical science are fully recognized. 



MAYNE'S DISPENSATORY AND THERA- 
PEUTICAL REMEMBRANCER. Comprising 
the entire lists of Materia Medica. with every 
Practical Formula contained in the three British 
Pharmacopoeias. Edited, with the addition of the 
Formulae of the U. S. Pharmacopoeia, by R. E. 
Griffith, M. D. 1 12mo. vol. ex. cl., 300 pp. 75 c. 



MALGAIGNE'S OPERATIVE SURGERY, based 
on Normal and Pathological Anatomy. Trans- 
lated from the French by Frederick Brittan, 
A. B.,M. D. With numerous illustrations on wood. 
In one handsome octavo volume, extra cloth, of 
nearly six hundred pages. 9'2 25. 
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MEIGS (CHARLES D.), M. D., 

Professor of Obstetrics, &c. in the Jefferson Medical College, Philadelphia. 

OBSTETRICS: THE SCIENCE AND THE ART. Third edition, revised 

and improved. With one hundred and twenty-nine illustrations. In one beautifully printed octavo 

volume, leather, of seven hundred and fifty-two large pages. $3 75. 

The rapid demand for another edition of this work is a sufficient expression of the favorable 
verdict of the profession. In Ihus preparing it a third time for the press, the author has endeavored 
to render it in every respect worthy of the favor which it has received. To accomplish this he 
has thoroughly revised it in every part. Some portions have been rewritten, others added, new 
illustrations have been in many instances substituted for such as were not deemed satisfactory, 
while, by an alteration in (he typographical arrangement, the size of the work has not been increased, 
and the price remains unaltered. In its present improved form, it is, therefore, hoped that the work 
will continue to meet the wants of the American profession as a sound, practical, and extended 
System of Midwifery. 



Though the work has received only five pages of 
enlargement, its chapters throughout wear the im- 
press of careful revision. Expunging and rewriting, 
remodelling its sentences, with occasional new ma- 
terial, all evince a lively desire that it shall deserve 
to be regarded as improved in manner as well as 
matter. In the matter, every stroke of the pen has 
increased the value of the book, both in expungings 
and additions — Western Lancet, Jan. 1857. 



The best American work on Midwifery that is 
accessible to the student and practitioner — N. W. 
Med. and Surg. Journal, Jan. 1657. 

This is a standard work by a great American Ob- 
stetrician. It is the third and last edition, and, in 
the language of the preface, the author has "brought 
the subject, up to the latest dates of real improve- 
ment in our art and Science." — Nashville Journ. of 
Med. and Surg., May, 1857. • 

BY THE SAME AUTHOR. (Just Issued.) 

WOMAN : HER DISEASES AND THEIR REMEDIES. A Series of Ler> 

tures to his Class. Fourth and Improved edition. In one large and beautifully printed octavo 

volume, leather, of over 700 pages. $3 60. 

The gratifying appreciation of his labors, as evinced by the exhaustion of three large impressions 
of this work has not been lost upon the author, who has endeavored in every way to render it 
worthy of the favor with which it has been received. The opportunity thus afforded for another 
revision has been improved, and the work is now presented as in every way superior to its pre- 
decessors, additions and alterations having been made whenever the advance of science has ren- 
dered them desirable. The typographical execution of the work will also be found to have under- 
gone a similar improvement, and the volume, it is hoped, will be found in all respects worthy to 
maintain its position as the standard American text-book on the Diseases of Females. 

A few notices of the previous editions are appended. 



In other respects, in our estimation, too much can- 
not be said in praise of this work. It abounds with 
beautiful passages, and for conciseness, for origin- 
ality, and for all that is commendable in a work on 
the diseases of females, it is not excelled, and pro- 
btbly not equalled in the English language. On the 
whole, we know of no worK on the diseases of wo- 
men which we can so cordially commend to the 
student ond practitioner as the one before us. — Ohio 
Med. and Surg. Journal. 

The body of the book is worthy of attentive con- 
sideration, and is evidently the production of a 
clever, thoughtful, and sagacious physician. Dr. 
Meigs's letters on the diseases of the external or- 
gans, contain many interesting and rare cases, and 
many instructive observations. We take our leave 
of Dr. Meigs, with a high opinion of his talents and 
originality.— The British and Foreign Medico-Chi- 
rurgical Review. 

Every chapter is replete with practical instruc- 
tion, and bears the impress of being the composition 
of an acute and experienced mind. There is a terse- 
ness, and at the same time an accuracy in his de- 
scription of symptoms, and in the rules for diagnosis, 
which cannot fail to recommend the volime to the 
attention of the reader. — Ranking^ Abstract. 

It contains u vast amount of practical knowledge, 
by one who hag accurately observed and retained 
the experience of many years, and who tells the re- 
sult in a free, familiar, and pleasant manner. — Dub- 



Full of important matter, conveyed in a ready and 
agreeable manner. — St. Louis Med. and Surg. Jour. 

There is an off-hand fervor, a glow, and a warm- 
deartedness infecting the effjrt of Dr. Meigs, which 
is entirely captivating, and which absolutely hur- 
ries the reader through from beginning to end. Be- 
sides, the book teems with solid instruction, and 
it shows the very highest evidence of ability, viz., 
the clearness with which the information is pre- 
sented. We know? of no better test of one's under- 
standing a subject than the evidence of the power 
of lucidly explaining it. The most elementary, as 
well as the obscurest subjects, under the pencil of 
Prof. Meigs, are isolated and marie to stand out in 
such bold relief, as to produce distinct impressions 
upon the mind and memory of the reader. — Tht 
Charleston Med. Journal 

Professor Meigs has enlarged and amended this 
great work, for such it unquestionably is, having 
passed the ordeal of criticism at home and abroad, 
but been improved thereby ; for in this new edition 
the author has introduced real improvements, and 
increased the value and utility of the book im- 
measurably. It presents so many novel, bright, 
and sparkling thoughts; such an exuberance of new 
ideas on almost every page, that we confess our- 
selves to have become enamored with the book 
and its author; and cannot withhold our congratu- 
lations from our Philadelphia confreres, that, such a 
teacher is in their service.— N. Y. Med. Gazetu. 



lin Quarterly Journal. 

BY THE SAME AUTHOR. 

ON THE NATURE, SIGNS, AND TREATMENT OF CHILDBED 

FEVER. In a Series of Letters addressed to the Students of his Class. In one handsome 
octavo volume, extra cloth, of 365 pages. $2 50. 

The instructive and interesting author of this us. It is a delectable book. * i This treatise 

ork, whose previous labors in the department of 



upon child-bed fevers will have an extensive sale, 
being destined, as it deserves, to find a place in the 
library of every practitioner who scorns to lag in the 
rear . Nashville Journal of Medi'.ine and Surgery. 



worif, whose p _ 

medicine which he so sedulously cultivates, have 
placed his countrymen under deep and abiding obli- 
gations, again challenges their admiration in the 
fresh and vigorous, attractive and racy pages before 

BY THE SAME AUTHOR ; WITH COLORED PLATES. 

A TREATISE ON ACUTE AND CHRONIC DISEASES OF THE NECK 

OF THE UTERUS. With numerous plates, drawn and colored from nature in the highest 
style of art. In one handsome octavo volume, extra cloth. $4 50. 
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MACLISE (JOSEPH), SURGEON. 

SURGICAL ANATOMY. Forming one volume, very lar^c imperial quarto. 
With sixty-eight huge and splendid Plates, drawn in the best style and beautifully colored, Con- 
taining one hundred and ninety Figures, many ol them t lie size of life. Together with copious 
and explanatory letter-press. Strongly and handsomely bound in extra cloth, being one of the 
cheapest and best executed Surgical works as yet issued in this country. $11 00. 
*„* The size of this work prevtnts its transmission through the post-office as a whole, but those 

who desire to hare copies forwarded by mail, can receive them in five parts, done up in stout 

wrappers. Price $9 00. 



One of the greatest artistic triumphs of the age 
in Surgical Anatomy. — British American Medical 
Journal. 

No practitioner whose means will admit should 
fall to possess it. — Banking's Abstract. 

Too much cannot be said in its praise; indeed, 
we have not langaage to do it justice. — Ohio Medi- 
cal and Surgical Journal. 

The most accurately engraved and beautifully 
colored plates we have ever seen in an American 
book — one of the best and cheapest surgical works 
ever published. — Buffalo Medical Journal. 

It is very rare that so elegantly printed, so well 
illustrated, and so useful a work, is offered at so 
moderate a price. — Charleston Medical Journal. 

Its plates can boast a superiority which places 
them almost beyond the reach of competition . — Medi- 
cal Examiner. 

Country practitioners will find these plates of im- 
mense value. — N. Y. Medical Gazette. 



A work which has no parallel in point of soen- 
racy and cheapness in the English language. — iV. y. 
Journal of Medicine. 

We are extremely gratified to announce to the 
profession the completion of this truly magnificent 
work, which, as a whole, certainly stands unri- 
valled, both for accuracy of drawing, beauty of 
coloring, and all the requisite explanations of the 
subject in hand. — Th* New Orleans Medical and 
Surgical Journal. 

This is by far the ablest work on Surgical Ana- 
tomy that has come under our observation. We 
know of no other work that would justify a stu- 
dent, in any degree, for neglect of actual dissrc- 
tion. In those sudden emergencies that so often 
arise, and which require the instantaneous command 
of minute anatomical knowledge, a work of this kind 
keeps the details of the dissecting-room perpetually 
fresh in the memory. — The Western Journal of Medi- 
cine and Surgery. 



MILLER (HENRY), M. D., 

Professor of Obstetrics and Diseases of Women and Children in the University of Louisville. 

PRINCIPLES AND PRACTICE OF OBSTETRICS, & c . ; including the Treat- 

ment of Chronic Inflammation of the Cervix and Body of the Uterus considered as a frequent 
cause of Abortion. With about one hundred illustrations on wood. In one very handsome oc- 
tavo volume, of over 600 pages. {Lately Published.) $3 75. 

The reputation of Dr. Miller as an obstetrician is too widely spread to require the attention ol 
the profession to be specially called to a volume containing the experience of his long and extensive 
practice. The very favorable reception accorded to his " Treatise on Human Parturition," issued 
some years since, is an earnest that the present work will fulfil the author's intention of providing 
within a moderate compass a complete and trustworthy text-book for the student, and book of re- 
ference for the practitioner. 



We congratulate the author that the task is done. 
We congratulate him that he has given to the medi- 
cal public a work which will secure for him a high 
and permanent position among the standard autho- 
rities on the principles and practice of obstetrics. 
Congratulations are not less due to the medical pro- 
fession of this country, on the acquisition of a trea- 



tion to which its merits justly entitle it. The style 
is such that the descriptionsare clear, and each sub- 
ject is discussed and elucidated with due regard to 
its practical bearings, which cannot fail to make it 
acceptable and valuable to both students and prac- 
titioners. We cannot, however, close this brief, 
notice without congratulating the author and the 



tise embodying the results of the studies, reflections, [profession on the production of such an excellent 
and experience of Prof. Miller. Few men, if any, treatise. The author is a western man of whom we 
in this country, are more competent than he to write feel proud, and we cannot but think that his book 
on thisdepartmentof medicine. Engaged for thirty- will find many readers and warm admirers wherever 
five years in an extended practice of obstetrics, for | obstetrics is taught and studied as a science and an 
many years a teacher of this branch of instruction art. — The Cincinnati Lancetand Observer, Feb 1868. 
in one of the largest of our institutions, a diligent ' A m0 st respectable and valuable addition to our 



student as well asa careful observer, an original and 
independent thinker, wedded to no hobbies, ever 
ready to consider without prejudice new views, and 
to adopt innovations if they are really improvements, 
and withal a clear, agreeable writer, a practical 
treatise from his pen could not fail to possess great 
value. — Buffalo Med Journal, Mar. 1858. 



home medical literature, and one reflecting credit 
alike on the author and the institution to Which he 
is attached. The student will find in this work a 
most useful guide to his studies; the country prac- 
titioner, rusty in his reading, can obtain from its 
pages a fair resume of the modern literature of the 
science; and we hope to see this American pnuluc- 



In fact, this volume must take its place among the tion generally consulted by the profession. — Va. 
standard systematic treatises on obstetrics ; a posi- | Med. Journal, Feb. 1858. 



MACKENZIE (W.), M.D., 

Surgeon Oculist in Scotland in ordinary to Her Majesty, fee. fee. 

A PRACTICAL TREATISE ON DISEASES AND INJURIES OF THE 

EYE. To which is prefixed an Anatomical Introduction explanatory of a Horizontal Section of 
the Human Eyeball, by Thomas Wharton Jones, F. R. S. From the Fourth Revised and En- 
larged London Edition. With Notes and Additions by Addinell Hewson, M. D., Surgeon to 
Wills Hospital, &c. &c. In one very large and handsome octavo volume, leather, raised bands, with 
plates and numerous wood-cuts. $5 25. 

The treatise of Dr. Mackenzie indisputably holds I able manner in which the author's stores of learning 
the first place, and forms, in respect of learning and and experience were rendered available for general 
research, an Encyclopaedia unequalled in extent by I use, at once procured for the first edition, as well on 
any other work of the kind, either English or foreign, the continent as in this country, that high position 
Dixon on Diseases of the Eye. I as a standard work which each successive edition 



lubject, practically as well as theoretically, a.nd the 
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MILLER (JAMES), F. R. S. E., 

Professor of Surgery in the University of Edinburgh, &c. 

PRINCIPLES OF SURGERY. Fourth American, from the third and revised 

Edinburgh edition. In one large and very beautiful volume, leather, of 700 pages, with two 

hundred and forty illustrations on wood. $3 75. 

The work of Mr. Miller is too well and too favor- 
ably known among us, as one of our best text-books, 
to render any further notice of it necessary than the 
announcement of a new edition, the fourth in our 
country, u proof of its extensive circulation among 



The work takes rank with Watson's Practice of 
Physic; it certainly does not fall behind that great 
work in soundness of principle or depth of reason- 
ing and research. No physician who values bis re- 
putation, or seeks the interests of his clients, can 
acquit himself before his God and the world without 
making himself familiar with the sound and philo- 
sophical views developed in the foregoing book. — 
New Orleans Med. and Surg. Journal. 

by the same author. (Just Issued.) 

THE PRACTICE OF SURGERY. Fourth American from the last Edin- 

burgh edition. Revised by the American editor. Illustrated by three hundred and sixty-four 
engravings on wood. In one large octavo volume, leather, of nearly 700 pages. $3 75. 



As a concise and reliable exposition of the sci 
ence of modern surgery, it stands deservedly high — 
we know not its superior. — Boston Med. and Surg. 
Journal. 



No encomium of ours could add to the popularity 
of Miller's Surgery. Its reputation in this country 
is unsurpassed by that of any other work, and, when 
taken in connection with the author's Principles of 
Surgery, constitutes a whole, without reference to 
to which no conscientious surgeon would be willing 
practice his art. — Southern Med . and Surg . Journal 

It is seldom that two volumes have ever made so 
profound an impression in so short a time as the 
" Principles" and the " Practice" of Surgery by 
Mr. Miller — or so richly merited the reputation they 
have acquired The author is an eminently sensi- 
ble, practical, and well-informed man, who knows 
exactly what he is talking about and exactly how to 
talk it. — Kentucky Medical Recorder. 



By the almost unanimous voice of the profession, I Sciences. 



his works, both on the principles and practice of 
surgery have been assigned the highest rank. If we 
were limited to but one work on surgery, that one 
should be Miller's, as we regard it as superior to all 
others. — St. Louis Med and Surg. Journal. 

The author has in this and his " Principles," pre- 
sented to the profession one of the most eompleteand 
reliable systems of Surgery extant. His style of 
writing is original, impressive, and engaging, ener- 
getic, concise, anil lucid. Few have the faculty of 
condensing so much in small space, and at the same 
time so persistently holding the attention. Whether 
as a text-book for students or a book of reference 
for practitioners, it, cannot be too strongly recom- 
mended. — Southern Journal of Med. and Physical 



MORLAND (W. W.), M. D. 
Fellow of the Massachusetts Medical Society, &c. 

DISEASES OF THE URINARY ORGANS; a Compendium of their Diagnosis, 

Pathology, and Treatment. With illustrations. In one large and handsome octavo volume, oi 
about 600 pages, extra cloth. (Just Issued.) $3 50. 

yet in a succinct, narrational style, such as to render 



Taken as a whole, we can recommend Dr. Mor- 
land's compendium as a very desirable addition to 
the library of every medical or surgical practi- 
tioner.— Brit and For. Med.-Chir. Rev., April, 1359. 

Every medical practitioner whose attention has 
been to any extent attracted towards the class of 
diseases to which this treatise relates, must have 
often and sorely experienced the want of some full, 
yet concise r»cent compendium to which he could 
refer. This desideratum has been supplied by Dr. 
Morland,and it has been ably done. He has placed 
before us a full, judicious, and reliable digest. 
Each subject is treated with sufficient minuteness, 



the work one of great interest, and one which will 
prove in the highest degree useful to the general 
practitioner. To the members of the profession in the 
country it will be peculiarly valuable, on account 
of the characteristics which we have mentioned, 
and the one broad aim of practical utility which is 
kept in view, and which shines out upon every page, 
together with the skill which U evinced in the com- 
bination of this grand requisite with the utmost 
brevity which a just treatment of the subjects would 
admit. — N. Y. Journ. of Medicine, Nov. 1858. 



MONTGOMERY (W. F.), M. D., M. R. I. A., &.C., 

Professor of Midwifery in the King and Queen's College of Physicians in Ireland, &c. 

AN EXPOSITION OF THE SIGNS AND SYMPTOMS OF PREGNANCY. 

With some other Papers on Subjects connected with Midwifery. From the second and enlarged 
English edition. Wilh two exquisite colored plates, and numerous wood-cuts. In one very 
handsome octavo volume, extra cloth, of nearly 600 pages. (Lately Published.) $3 75. 

has been weighed and reweighed through years of 
preparation ; that this is of all others the book of 
Obstetric Law, on each of its several topics; on all 



A book unusually rich in practical suggestions. — 
Am Journal Med. Sciences, Jan. 1857. 

These several subjects so interesting in them- 
selves, and so important, every one of them, to the 
most delicate and precious of social relations, con- 
trolling often the honor and domestic peace of a 
family, the legitimacy of offspring, or the life of its 
parent, are all treated with an elegance of diction, 
fulness of illustrations, acuteness and justice of rea- 
soning, unparalleled in obstetrics, and unsurpassed in 
medicine. The reader's interest can never flag, so 
fresh, and vigorous, and classical is our author's 
style; and one forgets, in the renewed charm of 
every page, that it, and every line, and every word 



points connected with pregnancy, to be everywhere 
received as a manual of special jurisprudence, at 
once announcing fact, affording argument, establish- 
ing precedent, and governing alike the juryman, ad- 
vocate, and judge. It is not merely in its legal re- 
lations that we find this work so interesting. Hardly 
a page but that has its hints or facts important to 
the general practitioner ; and not a chapter without 
especial matter for the anatomist, physiologist, or 
pathologist. — N. A. Med.-Chir. Review, March, 
1857. 



MOHR (FRANCIS), PH. D., AND REDWOOD (TH EOPH I LUS). 
PRACTICAL PHARMACY. Comprising the Arrangements, Apparatus, and 
Maninulation*of the Pharmaceutical Shop and Laboratory. Edited, with extensive Additions, 
bv Prof William Procter, oi the Philadelphia College of Pharmacy. In one handsomely 
printed octavo volume, extra cloth, oi 570 pages, with over 500 engravings on wood. $2 75 
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NEILL (JOHN), M. D., 

Surgeon to the Pennsylvania Hospital, &c; and 

FRANCIS GURNEY SMITH, M.D., 

Professor of Institutes of Medicine in the Pennsylvania Medical College. 

AN' ANALYTICAL COMPENDIUM OF THE VARIOUS BRANCHES 

OF MEDICAL SCIENCE; lor the Use and Examination of Students. A new edition, revised 
and improved. In one very large and handsomely printed royal l2mo. volume, of about one 

thousand pages, with 374 wood-cuts. Strongly bound in leather, with raised bands. $3 00. 

The very flattering reception which has been accorded to this work, and the high estimate placed 
upon it by the profession, as evinced by the constant and increasing demand which has rapidly ex- 
hausted two large editions, have stimulated the authors to render the volume in its present revision 
mere worthy of the success which has attended it. It has accordingly been thoroughly examined, 
and such errors as had on former occasions escaped observation have been corrected, and whatever 
additions were necessary to maintain it on a level with the advance of science have been introduced. 
The extended series of illustrations has been still further increased and much improved, while, by 
a flight enlargement of the page, these various additions have been incorporated without increasing 
the bulk of the volume. 

The work is, therefore, again presented as eminently worthy of the favor with which it has hitherto 
been received. As a book for daily reference by the student requiring a guide to his more elaborate 
text-books, as a manual for preceptors desiring to stimulate their students by frequent and accurate 
examination, or as a source from which the practitioners of older date may easily and cheaply acquire 
a knowledge of the changes and improvement in professional science, its reputation is permanently 
established. 



The best work of the kind with which we are 
acquainted. — Med. Examiner . 

Having made free use of this volume in oar ex- 
aminations of pupils, we can speak from experi- 
ence in recommending it as an admirable compend 
for students, and as especially useful to preceptors 
who examine their pupils. It will save the teacher 
much labor by enabling him readily to recall all of 
the points upon which his pupils should be ex- 
amined. A work of this sort should be in the hands 
of every one who takes pupils into his office with a 
view of examining them ; and this is unquestionably 
the best of its class. — Transylvania Med. Journal 

In the rapid course of lectures, where work for 



the students is heavy, and review necessary for an 
examination, a compend is not only valuable, but 
it is almost a sine qua non. The one before us is, 
in most of the divisions, the most unexceptionable 
of all books of the kind that we know of. The 
newest and soundest doctrines and the latest im- 
provements and discoveries are explicitly, though 
concisely, laid before the student. There is a class 
to whom we very sincerely commend this cheap book 
as worth its weight in silver — that class is the gradu- 
ates in medicine of more than ten years' standing, 
who have not studied medicine since. They will 
perhaps find out from it that the science is not exactly 
now what it was when they left it off. — The Stetho- 
scope 



NELIGAN (J. MOORE), M. D., M. R. I. A., &x. 

(A splendid work. Just Issued.) 

ATLAS OP CUTANEOUS DISEASES. In one beautiful quarto volume, extra 

cloth, with splendid colored plates, presenting nearly one hundred elaborate representations of 

disease. $4 50. 

Thi> beautiful volume is intended as a complete and accurate representation of all the varieties 
of Diseases of the Skin. While it can be consulted in conjunction with any work on Practice, it has 
especial reference to the author's " Treatise on Diseases of the Skin," so favorably received by the 
profession some years since. The publishers feel justified in saying that few more beautifully exe- 
cuted plates have ever been presented to the profession of this country. 



Nehgan's Atlas of Cutaneous Diseases supoiies a 
long existent desideratum much felt by the largest 
class ipf our profession. It presents, in quarto size, 
16 plates, each containing from 3 to C figures, and 
forming in all a total of 90 distinct representations 
of the different species of skin affections, grouped 
together in genera or families. The illustrations 
have been taken from natare, and have been copied 
with such fidelity that they present a striking picture 
of iife>; in which the reduced scale aptly serves to 



give, at a coup d'otil, the remarkable peculiarities 
of each individual variety. And while thus the dis 
ease is rendered more definable, there is yet no loss 
of proportion incurred by the necessary concentra- 
tion. Each figure is highly colored, and so truthful 
has i he artist been that the mostfastid ous observer 
could not justly take exception to the correctness of 
the execution of the pictures under his scrutiny. — 
Montreal Med Chronicle. 



BY THE SAME AUTHOR. 

A PRACTICAL TREATISE ON DISEASES OF THE SKIN. Third 

American edition. In one neat royal 12mo. volume, extra cloth, of 334 pages. $1 00. 
The two volumes will be sent by mail on receipt of Five Dollars. 



OWEN ON THE DIFFERENT FORMS OF I One vol. royal 12mo., extra cloth with numeroui 
THE SKELKTON, AND OF THE TEETH. | illustrations. Rl 25 



PIRRIE (WILLIAM), F. R. S. E., 

Professor of Surgery in the University of Aberdeen. 

THE PRINCIPLES AND PRACTICE OF SURGERY. Edited by John 

Neill, M. D., Professor of Surgery in the Penna. Medical College, Surgeon tothe Pennsylvania 

Hospital, &c. In one very handsome octavo volu.re, leather, ol 780 pages, with 316 illustrations. 

$3 75. 

We know of no other surgical work of a reason- j rately discussed the principles of surgery, and a 
able size, wherein there is so much theory and prac- safe and effectual practice predicated opon them, 
tice, or where subjects are more soundly or clearly Perhaps no work upon this subject heretofore issued 
taught. — The Stethoscope. lis so full upon the science of the art of surgery. 

Prof. Pirrie, in the work before us, has elabo- ' Nashville Journal of Medicine and Sure?.™ 
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PARRISH (EDWARD), 

Lecturer on Practical Pharmacy and Materia Medica in the Pennsylvania Academy of Medicine, A.C. 

AN INTRODUCTION TO PRACTICAL PHARMACY. Designed as a Text- 

Book lor the Student, and as a Guide for the Physician and Pharmaceutist. With many For- 
mulae and Prescriptions. Second edition, greatly enlarged and improved. In one handsome 
octavo volume of 720 pages, with several hundred Illustrations, extra cloth. $3 50. (Now 
Ready.) 

Daring the short time in which this work has been before the profession, it has been received 
with very great favor, and in assuming the position of a standard authority, it has filled a vacancy 
which had been severely felt. Stimulated by this encouragement, the author, in availing himself 
of the opportunity of revision, has spared no pains to render it more worthy of the confidence be- 
stowed upon it, and his assiduous labors have made it raiher a new book than a new edition, many 
portions having been rewritten, and much new and important matter added. These alterations and 
improvements have been rendered necessary by the rapid progress made by pharmaceutical science 
during the last few years, and by the additional experience obtained in the practical use of the 
volume as a text-book and work of reference. To accommodate these improvements, the size of 
the page has been materially enlarged, and the number of pages considerably increased, presenting 
in all nearly one-half more matter than the last edition. The work is therefore now presented as a 
complete exponent of the subject in its most advanced condition. From the most ordinary matters 
in the dispensing office, to the most complicated details of the vegetable alkaloids, it is hoped thai 
everything requisite to the practising physician, and to the apothecary, will be found fully and 
clearly set forth, and that the new matier alone will be worth more than the very moderate cost of 
the work to those who have been consulting the previous edition. 



That Edward Parrish, in writing a book upon 
practical Pharmacy somt few years ago — one emi- 
nently original and unique — did the medical and 
pharmaceutical professions a grea^ and valuable ser- 
vice, no one, we think, wlio has had access to its 
pages will deny ; doubly welcome, then, is this new 
edition, containing the added results of his recent 
and rich experience as an observer, teacher, and 
practie il operator in the pharmaceutical laboratory. 
The excellent plan of the first is more thoroughly, 
and in detail, carried out in this edition. — Peninsular 
Med. Journal, Jan. 18G0. 

We know of no work on the subject which would 
he more indispensable to the physician or student 
desiring information on the subjectof which it treats 
Willi Griffith's " Medical Formulary" and this, the 
practising physician would be supplied with nearly 
or quite all the most useful infor nation on the sub- 
let. — Charleston Med. Journal and Review, Jan. 
1&60. 

This edition, now much enlarged, is one of the 
most useful works of the past >ear. — iV. O. Med 
and Surg. Journal, Jan. 1860. 

The whole treatise is eminently practical ; and 



there is no production of the kind in the Enelish 
language so well adapted to the wants of tlie phar 
maceutist and druggist. To physicians, also, it can- 
not fail to be highly valuable, especially to itx-se 
who are obliged topiepare and compound many of 
ttieir own medicinet. — JV. Am. Med. Chir. Review, 
Jan 1860. 

Of course, all apothtcares who have not already 
a copy of the first edition will procure one of this; 
it is, therefore, to physicians residing in the country 
and in small towns, who cannot avail themselves of 
the skill of an educated pharmaceutist, that we 
would esp cially commend this work. In it they 
will find all that they desire to know, and should 
know, but very little of which they do really tnow 
in reference to this important collateral branch of 
their profession; for it is a well established fact, 
that, in the ecueation oi physicians, while the sci- 
ence of medicine is generally well taught, very 
little attention is paid to the art of preparing them 
for use, and we know not how this defect can be so 
well remedied as by procuring and consulting Dr. 
Parrish's excellent work. — St. Louis Med Journal. 
Jan 1860. 



PEASLEE (E. R.), M . D., 

Professor of Physiology and General Pathology in the New York Medical College. 

HUMAN HISTOLOGY, in its relations to Anatomy, Physiology, and Pathology; 

for the use of Medical Students With four hundred and thirty-four illustrations. In one hand- 
some octavo volume, of over 600 pages. (Lately Published.) $3 75. 



It embraces a library upon the topics discussed 
within itself, and is just what the teacherand learner 
need. Another advantage, by no means to be over- 
looked, everything of real value in the wide rai.ge 
which it embraces, is with great skill compressed 
into an octavo volume of but little more than six 
hundred pages. We have not only the whole sub- 
ject of Histology, interesting in itself, ably and fully 
discussed, but what is of infinitely greater interest 
to the student, because of greater practical value, 
are its relations to Anatomy, Physiology, and Pa- 
thology, which are here fully and satisfactorily set 
forth.— Nashville Journ. of Med. and Surgery, Dec. 
1857. 



We would recommend it to the medical student 
and practitioner, as containing a summary of all that 
is known of the important subjects which it treats ; 
of all that is contained in the great works of Simon 
and Lehmann, and the organic chemists in general 
Master this one volume, we would say to the medical 
student and practitioner — master tl is book and you 
know all that is known of the great fundamental 
principles of medicine, and we have to hesitation 
in saying that it is an honor to the American medi- 
cal profession that one of its members should have 
produced it. — St. Louis Mid. and Surg. Journal, 
March, 1858. 



PEREIRA (JONATHAN), M. D., F. R. S., AND L. S. 
THE ELEMENTS OF MATERIA MEDICA AND THERAPEUTICS. 

Third American edition, enlarged and improved by the author; including Notices of most of the 
Medicinal Substances in use in the civilized world, and forming an Encyclopaedia of Materia 
Medica. Edited, with Additions, by Joseph Carson, M. D-, Professor of Materia Medica and 
Pharmacy in the University of Pennsylvania. In two very large octavo volumes o 2100 pages 
on small type, with about 500 illustrations on stone and wood, strongly bound in leather, with 
raised bands. $9 00. 
K* # Vol. II. will no longer be sold separate. 

PARKER (LANGSTON), 

Surgeon to the Queen's Hospital, Birmingham. 

THE MODERN TREATMENT OF SYPHILITIC DISEASES, BOTH PRI- 

mahv ANT) SECONDARY; comprising the Treatment of Constitutional and Confirmed Syphi- 
iviAK.K n^u ucce8sfu | method. With numerous Cases, Formulae, and Clinical Observa- 

ti 8 a From the Third and entirely rewritten London edition. In one neat octavo volume 
extra cloth, of 316 pages. «1 75. 
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RAMSBOTHAM (FRANCIS H.), M.D. 
THE PRINCIPLES AND PRACTICE OF OBSTETRIC MEDICINE AND 

SURGERY, in reference to the Process ol Parturition. A new and enlarged ediiion, thoroughly 
revised by the Autliur. With Additions by W. V. Keating, M. D. In one large and handsome 
imperial octavo volume, of 650 pages, strongly bound in leather, with raised bands; with sixty- 
four beautiful Plates, and numerous Wood-cuts in the text, containing in all nearly two hundred 
large and beautiful figures. $5 00. 

From Prof. Hodge, of the University of Pa. 
To the American public, it is most valuable, from its intrinsic undoubted excellence, and as being 

the best authorized exponent of British Midwifery. Its circulation will, I trust, be extensive throughout 

our country. 

It is unnecessary to say anything in regard to the I truly elegant style in which they have brought it 

utility of this work. It is already appreciated in our : out, excelling themselves in itR production 



country for the value of the matter, the clearness of 

its style, and the fulness of its illustrations. To the 
physician's library it is indispensable, while to the 
student as a text-book, from which to extract the 
material for laying the foundation of an education on 
obstetrical science, it has no superior. — Ohio Med 
and Surg. Journal. 

The publishers have secured its success by the 



cially in its plates. It is dedicated to Prol 

and has the emphatic endorsement of Prof. I 

as the best exponent of British Midwifery. We 

know of no text-book which deserves in all n 

to lie more highly recommended to students, and we 

could wish to see it in the hands of every practi 

for they will find it invaluable for reference— Mtd. 

Gazette. 



In the notes to Hunter, the master substitutes him- 
selfforhis interpreters, and gives hisoriginaj thoughts 
to the world in a lucid and perfectly iiitelligili' 
ner. In conclusion we can say that this is incon- 
testably the best treatise on syphilis with which we 
are acquainted and, as we do not often employ the 
phrase, we may be excused for expressing the hope 
that it may find a place in the library of every phy- 
sician. — Virginia Med. and Surg Journal. 



RICORD (P.), M. D. 
A TREATISE ON THE VENEREAL DISEASE. By John Hunter, F. R. S. 

With copious Additions, by Ph Ricokd, M. D. Translated and Edited, with Notes, by FrkeMaS 
J. BuMSTEAD M, D , Lecturer on Venereal at the College of Physician.- and Surgeons, New Jfork. 
Second edition, revised, containing a returne of Ricokd's Kecext Lectures on Cuav 
one handsome octavo volume, extra cloth, of 550 pages, with eight plates. *3 25. (Just , 
In revising this work, the editor has endeavored to introduce whatever matter of interest the re- 
cent investigations of syphilographers have added to our knowledge of the subject. The principal 
source from which this has been derived is the volume of "Lectures on Chancre," published a lew 
mouths since by M. Ricord, which affords a laitre amount of new and instructive material on many 
controverted points. In the previous edition, M Ricord's additions amounted to nearly one-third 
of the whole, and with the matter now introduced, the work may be considered to present his : 
and experience more thoroughly and completely than any oilier. 

Every one will recognize the attractiveness and secretaries, sometimes accredited and sometimes noi. 
value which this work derives from thus presenting 
the opinions of these two masters side by side. But, 
it must be admitted, what has made the fortune of 
the book, is the fact that it contains the "most com- 
plete embodiment of the veritable doctrines of the 
Hopilal du Midi," which has ever been made public. 
The doctrinal ideas of M. Ricord, ideas which, if not 
universally adopted, are incontestably dominant, have 
heretofore only been interpreted by more or less ski 1 fu i 

BY THE SAME AUTHOR. 

RICORD'S LETTERS ON SYPHILIS. Translated by W. P. Lattimore, M. D. 

In one neat octavo volume, of 270 pages, extra cloth. S2 00. 

ROYLE'S MATERIA MEDICA AND THERAPEUTICS; including the 

Preparations of the Pharmacopoeias of London, Edinburgh, Dublin, and of the Qniled States. 
With many new medicines. Edited by Joseph Carson, M. D. With ninety-eight illustrations. 
In one large octavo volume, extra cloth, of about 700 pages. $3 00. 

ROKITANSKY (CARL), M.D., 

Curator of the Imperial Pathological Museum, and Professor at the University of Vienna, &c. 

A MANUAL OF PATHOLOGICAL ANATOMY. Four volumes, octavo, 

bound in two, extra cloth, of about 1200 pages 

king, C. H. Moore, and G. E. Day. $5 50 

The profession is too well acquainted with the re- 
putation of Rokitansky's work to need our assur- 
ance that this is one of the most profound, thorough, 
and valuable books ever issued from the medical 
press. It is sui generis, and has no standard of com- 
parison. It is only nece-sary to announce that it is 
issued in a form as cheap as is compatible with its 
size and preservation, and its sale follows as a 
mutter of course. No library can be called com- 
plete without it.— Buffalo Med Journal. 

An attempt to give our readers any adequate idea 
of the vast amount of instruction accumulated in 
these volumes, would be feeble and hopeless. The 
effort of the distinguished author to concentrate 
in a small space his great fund of knowledge, has 



Translated by W. E. Swaine, Edward Sieve- 
so charged his text with valuable truths, that any 
attempt of a reviewer to epitomize is at 
lyzed, and must end in a failure. — Western 1 

As this is the highest source of knowledge upon 
the important subject of which it treats, no real 
student can afford to be without it. The American 
publishers have entitled themselves to the thanks of 
the profession of their country, for this timeous and 
beautiful edition. — Nashville Journal of Medicine. 
As a book of reference, therefore, this work must 
prove of inestimable value, and we cannot too highly 
recommend it to the profession.— Charleston Mtd. 
Journal and Review. 

This book is a necessity to every practitioner. — 
Am. Med. Monthly. 



R1GBY (EDWARD), M.D., 
Senior Physician to the General Lying-in Hospital, &c. 

A SYSTEM OF MIDWIFERY. With Notes and Additional Illustrations. 

Second American Edition. One volume octavo, extra cloth, 422 pages. $2 50. 
BY the same author. (Lately Published.) 

ON THE CONSTITUTIONAL TREATMENT OF FEMALE DISEASES. 

In one neat royal 12mo. volume, extra cloth, of about 250 pages. $1 00. 
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STILLE (ALFRED), M. D. 
THERAPEUTICS AND MATERIA MEDICA; a Systematic Treatise on the 

Action, and Uses of Medicinal Ag-ents, including their Description and History. In two large and 

handsome octavo volumes, of 1789 pages. {Now Ready, I860.) $8 00. 

This work is designed especially for the student and practitioner of medicine, and treats the various 
articles of the Materia Medica from the point of view of the bedside, and not of the shop or of the 
[ecture-room. While thus endeavoring to give all practical information likely to be useful with 
respect to the employment of special remedies in special affections, and the results to be anticipated 
from their administration, a copious Index of Diseases and their Remedies renders the work emi- 
nently fitted for reference by showing at a glance the different means which have been employed, 
and enabling the practitioner to extend his resources in difficult ca-es with all that the experience 
of the profession has suggested. At the same time particular care has been given to the subject 
ml Therapeutics, and at the commencement of each class of medicines there is a chapter 
devoted to the consideration of their common influence upon morbid conditions. The action of 
remedial agents upon the healthy economy and on animals has likewise received particular notice, 
from the conviction that their physiological effects will afford frequent explanations of their patho- 
logi al influence, and in many cases lead to new and important suggestions as to their practical use 
-e. Within the scope thus designed by the author, no labor has been spared to accumulate 
all the facts which have accrued from the experience of the profession in all ages and all countries ; 
and the vast amount of recent researches recorded in the periodical literature of both hemispheres 
ha* been zealously laid under contribution, resulting in a mass of practical information scarcely 
attempted hitherto in any similar work in the language. 

Our expectations of the value of this work were i the practical utility of his book by passing briefly 
based on the well-known reputation and character] over the physical, botani -al, and commercial history 
of the author as a man of scholarly attainments, an I of medicines, and directing attention chiefly to their 
eleeant writer, a candid inquirer after truth, and a physiological action, and their application for the 
philosophical thinker ; we knew that [he task would amelioration or cure ot disease. He ignores In pothe- 

sif and theory which are so alluring to many medical 



be conscientiously performed, and lhat (ew, if any, 
among the distinguished medical teachers in this 
country are better qualified than ie to prepare a 
systematic treatise on theiapeutics in accordance 
with the present requirements of medical science. 
Our preliminary examination of the work has satis- 
fied us that we were not mistaken in our anticipi- 
tions. In congratulating the au'hor on the comple- 
tion of the great labor which such a work involves, 
we are hapi>y in expressing the conviction that its 
merits will receive that reward which is above all 
price- the grateful appreciation of his medical bre- 
thren.— New Orleans Medical News, March, 1S60. 

We think this work will do much to obviate the 
reluctance to a thorough investigation of this branch 
ni scientific study, for in the wide range of medical 
litem tore treasured in the Englisn tongue, we shall 
hardly find a work written in a style more clear and 
simple, Conveying forcibly the facts taught, and yet 
free from turgidity and redundancy. There isa fas- 
cination in its pages that will insure to it a wide 
popularity and attentive perusal, and a degree of 
usefulness not often attained through the influence 
of a single work. The author has much enhanced 



writers, and so liable to lead them astray, and con- 
fines hinriielf to such facts as have been tried in the 
crucible of experience — Chicago hfedical Journal, 
March, 1860. 

The plan pursue J by the author in these very ela- 
borate volumes is not sti icily one of scientific unity 
and precision; lit has rather subordinated these to 
practical utility. Dr. Stille has produced a work 
which will be valuable equally to the student of 
medicine and the bus) practitioner.— London Lan- 
cet, March 10, 1860. 

Wiih Pereira, Dunglison, Mitchell, and Wood be- 
fore us, we may well ask if there was a necessity 
for a new book on the subject. After examining this 
woik with some care, we can answer affirmatively. 
Dr. Wood's book is well adapted for students, while 
Dr. Stille's will be more satisfactory to the practi- 
tioner, who desires to study the action of medicines. 
The author needs no encomiums from us, for he is 
well known as a ripe scholar and a man of the most 
extensive reading in his profession. This work bears 
evidence of this fact on every page. — Cincinnati 
Lancet, April, ls60. 



SMITH (HENRY H.), M.D., 
MINOR SURGERY; or, Hints on the Every-day Duties of the Surgeon. With 

247 illustrations. Third edition. 1 vol. royal 12mo., pp. 456. In leather, $2 25; cloth, $2 00. 

BY THE SAME AUTHOR, AND 

HORNER (WILLIAM E.), M.D., 
Late Professor of Anatomy in the University of Pennsylvania. 

AN ANATOMICAL ATLAS, illustrative of the Structure of the Human Body- 

In one volume, large imperial octavo, extra cloth, with about six hundred and fifty beautiful 
$3 00. 



figures. 

These figures are well selected, and present a 
complete and accurate representation of that won- 
derful fabric, the human body. The plan of this 
Atlas, which renders it so peculiarly convenient 
for the student, and its superb artistical execution, 
have been already pointed out. We must congratu- 



late the student upon the completion of this Atlas, 
as it is the most convenient work of the kind that 
has yet appeared ; and we must add, the very beau- 
tiful manner in which it is " got up" is so creditable 
to the country as to be flattering to our national 
pride. — American Medical Journal. 



SHARPEY (WILLIAM), M.D., JONES QUAIN, M.D., AND 

RICHARD QUAIN, F. R. S., &c. 

HUMAN ANATOMY. Revised, with Notes and Additions, by Joseph Leidy, 

M. D., Professor of Anatomy in the University of Pennsylvania. Complete in two large octavo 
volumes, leather, of about thirteen hundred pages. Beautifully illustrated with over five hundred 
engravings on wood. $6 00. _ 

SIMPSON (J. Y.), M. D., 
Professor of Midwifery, &c, in the University of Edinburgh, &c. 

CLINICAL LECTURES ON THE DISEASES OF FEMALES. With nume- 

rotis illustrations. 

This valuable series of practical Lectures is now appearing in ihe "Medical News and 
Library" for I860, and can thus be had without cost by subscribers to the "American Journal 
of the Medical Sciences." See p. 2. 



28 



BLANCHARD & LEA'S MEDICAL 



SARGENT (F. W.), M . D. 

ON BANDAGING AND OTHER OPERATIONS OF MINOR SURGERY. 

Second edition, enlarged. One handsome royal 12mo. vol., of nearly 400 pages, willi 1S2 wood- 
cuts. Extra cloth, $1 40; leather, $1 50. 



Sargent's Minor Surgery has always been popular, 
and deservedly so. It furnishes that knowledge of the 
most frequently requisite performances of BUrgical 
arl which cannot be entirely understood by attend- 
ing clinical lectures. The art of bandaging, winch 
is regularly taught in Europe, is very frequently 
overlooked by teachers in this country; the student 
and junior practitioner, therefore, may often require 
that knowledge which this little volume so tersely 
and happily supplies. — Charleston Med. Journ. and 
Review, March, 1856. 



A work that has been so long and favorably known 
to the profession as Dr. Bargent'a Minor Surgery, 
needs no commendation from us. We would remark, 

however, in tins connection, that minor biiii:. 

dom gets that attention in our schools thai its im- 
portance deserves. Our larger works arc alio very 
defective in their teaching on these small practical 

points. This little book will supply the void which 
all must feel who have not studied its pages. — West- 
ern Lancet, March, 1856. 



SMITH (W. TYLER), M . D., 

Physician Accoucheur to St. Mary's Hospital, tec. 

ON PARTURITION, AND THE PRINCIPLES AND PRACTICE OF 

OBSTETRICS. In one royal 12mo. volume, extra cloth, of 400 pages. $1 25. 

BY THE SAME AUTHOR. 

A PRACTICAL TREATISE ON THE PATHOLOGY AND TREATMENT 

OF LEUCORRHC3A. With numerous illustrations. In one very handsome octavo volume, 
extra cloth, of about 250 pages. $1 50. 



SOLLY ON THE HUMAN BRAIN; its Structure, 
Physiology, and Diseases. From the Second and 
much enlaiged London edition. In one ocl.av< 
volume, extra cloth, of 500 pages, with 120 wood- 
cuts. $5 00. 

SKEY'S OPERATIVE SURGERY. In one very 



handsome octavo volume, extra cloth, of over 650 
pages, with about one hundred wood-cuts. 83 35. 

simony jenekal pathology, as conduc- 
ive to the Lstabiisliiiitnt of Rational Principle! 
for the prevention ano Cure of Disease. In one 
octavo volume, extra cloth, of '212 pages, if I 25. 



TODD (R. B.), M. D., F. R. S., &c. 

CLTNICAL LECTURES ON CERTAIN DISEASES OF THE URINARY 

ORGANS AND ON DROPSIES. In one octavo volume, 284 pages. $1 50. 
by the same author. (Now Ready.) 

CLINICAL LECTURES ON CERTAIN ACUTE DISEASES. In one neat 

octavo volume, of 320 pages, extra cloth. $1 75. 

The subjects treated in this volume are — Rheumatic Fever, Continued Fever, Erysipelas, 
Acute Internal Inflammation, Pyemia, Pneumonia, and the Therapeutical Action of Alco- 
hol. The importance of these matters in the daily practice of every physician, and the sound 
practical nature of Dr. Todd's writings, can hardly fail to attract to this work the general attention 
that it merits. 



TANNER (T. H.), M. D., 

Physician to the Hospital for Women, &c. 

A MANUAL OF CLINICAL MEDICINE AND PHYSICAL DIAGNOSIS. 



To which is added The Code of Ethics oi the American Medical Association. 
American Edition. In one neat volume, small 12mo., extra cloth, 87$ cents. 



Second 



TAYLOR (ALFRED S.), M. D., F. R. S., 

Lecturer on Medical Jurisprudence and Chemistry in Guy's Hospital. 

MEDICAL JURISPRUDENCE. Fourth American Edition. With Notes and 

Relerences to American Decisions, by Edward Hartshorne, M. D. In one large octavo volume, 
leather, of over seven hundred pages. $3 00. 



It is not excess of praise to say that the volume 
before us is the very best treatise extant on Medical 
Jurisprudence. In saying this, we do not wish to 
be understood as detracting from the merits of Hie 
excellent works of Deck, Ryan, Traill, Guy, and 
others; but in interest and value we think it must 
be conceded that Taylor is superior to anything that 
has preceded it.— jV. W. Medical and Surg, lournal. 



No work upon tiie suajeci can Oe put into the 
hands of students either of law or medicine which 
will engage them more closely or profitably ; and 
none could be oflered to the busy practitioner of 
either calling, for the purpose of casual or hasty 
reference, that would be more likely toatford the aid 
desired. We therefore recommend it as the best and 
safest manual for daily use. — American Journal of 
Medical Sciences. 

BY the same author. (New Edition, just issued .) 

ON POISONS, IIS RELATION TO MEDICAL J URISPRUDENCE AND 

MEDICINE. Second American, from a second and revised London edition. In one large 

octavo volume, ot 755 pages, leather. $3 50. 

Since the first appearance of this work, the rapid advance of Chemistry has introduced into 
use many new substances which may become fatal through accident or design — while at the 
same time it has likewise designated new and more exact modes of counteracting or detecting those 
previously treated of. Mr. Taylor's position as the leading medical jurist of England, hasduring 
this period conferred on him extraordinary advantages in acquiring experience urj these .-.objects, 
nearly all cases of moment being referred to him lor examination, as an expert who>e testimony 
is generally accepted as final. The results of his labors, therefore, as gathered together in this 
volume, carefully weighed and sifted, and presented in the clear and intelligible style for which 
he is noted, may be received as an acknowledged authority, aud as a guide lo be followed with 
implicit confidence. 
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TODD (ROBERT BENTLEY), M. D., F. R. S., 

Professor of Physiology in King's College, London; and 

WILLIAM BOWMAN, F. R. S., 

Demonstrator of Anatomy in King's College, London. 

THE PHYSIOLOGICAL ANATOMY AND PHYSIOLOGY OF MAN. With 

about three hundred large and beautiful illustrations on wood. Complete in one large octavo 
volume, of 950 pages, leather. Price $4 50. 

^° Gentlemen who have received portions of this work, as published in the " Medical News 
and Library," can now complete their copies, if immediate application be made. It will be fur- 
nished as follows, free by mail, in paper covers, with cloth backs. 

Parts 1., II., III. (pp. 25 to 552), $2 50. 

Part IV. (pp. 553 to end, with Title, Preface, Contents, &c), $2 00. 

Or, Part IV., Section II. (pp. 725 to end, with Title, Preface, Contents, Sec), $1 25. 

A magnificent contribution to British medicine, 
anu the American physician who shall fail to peruse 
it, wil. have failed to read one of the most instruc- 
tive books of the nineleenlh century. — N. O. Med 



and Surg. Journal, Sept. 1857 

It is more concise than Carpenter's Principles, and 
more modern than the accessible edition of Mailer's 
Elements; its details are brief, but sufficiei.t; its 
descnpiions vivid ; its illustrations exact and copi- 
ous ; and its language terse and perspicuous. — 
Charleston Med. Journal, July, 1857. 

We know of nc work on the subject of physiology 



so well adapted to the wants of the medical student. 
Its completion has been thus long delayed, that the 
authors might secure accuracy by personal observa- 
tion. — St. Louis Med. and Surg. Journal, Sept. '57. 

Our notice, though it conveys but a very feeble 
and imperfect idea of the magnitude and importance 
of the work now under consideration, already tran- 
scends our limits ; and, with the indulgt nee of our 
readers, and the hope that they will peruse the book 
for themselves, as we feel we can with confidence 
recommend it, we leave it in their hands. — The 
Northwestern Med. and Surg. Journal. 



TOYNBEE (JOSEPH), F. R. S., 

Aural Surgeon to, and Lecturer on Surgery at, St. Mary's Hospital. 

A PRACTICAL TREATISE ON DISEASES OF THE EAR; their Diag- 
nosis, Pathology, and Treatment. Illustrated with one hundred engravings on wood. In one 
very handsome octavo volume, extra cloth, $3 00. (Now Ready.) 

Mr Toynbee's name is too widely known as the highest authority on all matters connected with 
Aural Surgery and Medicine, to require special attention to be called to anything which he may 
communicate to the profession on the subject. Twenty years' labor devoted to the present work 
lias embodied in it ihe results of an amount of experience and observation which perhaps no olher 
living practitioner has enjoyed. It therefore cannot fail to prove a complete and trustworthy guide 
on all matters connecled with this obscure and little known class of diseases, which so frequently 
embarrass the general practitioner. 

Trie volume will be found thoroughly illustrated wilh a large number of original wood-engrav- 
ing, elucidating the pathoUgy of the organs of hearing, instruments, operations, &c, and in every 
lespeet it is one of the handsomest specimens of mechanical execution issued from the American 

pre-s. 

The following condensed synopsis of the contents will show the plan adopted by the author, and 
the completeness with which all departments of the subject are brought under consideration. 
CHAPTER I. Introduction — Mode cf Investigation — Dissection. It. The External Ear — Ana- 
tomy — Pathology — Malformath ns — Diseases. III. The External Meatus — Its Exploration. 
IV. The External Meatus — Foreign Bodies and Accumulations of Cerumen. V. The External 
Meatu>— '1 hr Dermis and its Diseases. VI. The External Meatus— Polypi. VII. The External 
Meatus — Tumors. VIII. The Membrana Tympani— Structure and Functions. IX. The Mem- 
brana Tympani — Disea.-es. X. The Membrana Tympani — Diseases. XI. The Eustachian 
Tube— Obstructions. XII. The Cavity of the Tympanum — Anatomy — Pathology — Diseases. 
XIII. The Cavity of the Tympanum— Diseases. XIV. The Mastoid Cells— Diseases. XV. 
The Di>eases of the Nervous Apparatus of the Ear, producing what is commonly called " Nerv- 
ous Deafness." XVI. The Diseases of the Nervous Apparatus, continued. XVII. Malignant 
Disease of the Ear. XVIII. On the Deaf and Dumb. XIX. Ear-Trumpets and their uses. 
Appendix. 

WILLIAMS (C. J. B.), M.D., F. R. S., 

Professor of Clinical Medicine in University College, London, &c. 

PRINCIPLES OF MEDICINE. An Elemental y View of the Causes, Nature, 

Treatment, Diagnosis, and Prognosis of Disease; with brief remarks on Hygienics, or the pre- 
servation of health. A new American, from the third and revised London edition. In one octavo 
volume, leather, of abuul 500 pages. $2 50. (Just Issued.) 



We find that the deeply-interesting matter and 
style of this book have so far fascinated us, that we 
have unconsciously hung upon its pages, not too 
long, indeed, for our own profit, but longer than re- 
viewers can be permitted to indulge. We leave the 
further analysis to the si udent and practitioner. Our 
judgment of the work has already been sufficiently 



expressed. It is a judgment of almost unqualified 
praise. — London Lancet. 

A text-book to which no other in our language is 
comparable. — Charleston Medical Journal. 

No work has ever achieved or maintained a more 
deserved reputation. — Va. Med. and Surg. Journal. 



y WHAT TO OBSERVE 

AT THE BEDSIDE AND AFTER DEATH, IN MEDICAL CASES. 

Published under theauthority of the London Society for Medical Observation. A new American, 

from the second and revised London edition. In one very handsome volume, royal 12mo., extra 

cloth. $1 00. 

t,. f h* nl^erver who prefers accuracy to blunders I One of the finest aids to a young practitioner we 
and precision to carelessness, this little book is :i- have ever seen. -Peninsular Journal of Medieint. 
valuable.— N. H. Journal of Medicine. I 
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New and much enlarged edition— (Just Issued.) 

WATSON (THOMAS), M.D., cVc. 
Late Physician to Hie Middlesex Hospital, Ice. 

LECTURES ON THE PRINCIPLES AND PRACTICE OF PHYSIC. 

Delivered at King's College, London. A new American, from the lael revised and enlarged 

English edition, with Additions, by D. Francis Co.ndik, M. D.,uutlior of " A Practical Treatise 

on the Diseases of Children," &c. Willi one hundred and eighty.five illustrations on wood. In 

one very large and handsome volume, imperial octavo, of over 1200 closely printed pages in 

small type; the whole strongly bound in leather, wilh raised bands. Price S4 25. 

That the high repulation of this work mighl be fully maintained, the author has subjected it to a 

thorough revision; every portion has been examined with the aid of the most recent researches 

in pathology, and the results ol modern investigations in both theoretical and practical subjects 

have been carefully weighed and embodied throughout its pages. The watchful scrutiny ol the 

editor has likewise introduced whatever possesses immediate importance to the American phj Bician 

in relation to diseases incident to our climate which are little known in England, as well as those 

points in which experience here has led to different modes of practice ; and he has also added [at 

to the series of illustrations, believing- that in this manner valuable assistance may be conveyed to 

the student in elucidating the text. The work will, therefore, be found thoroughly on a level with 

the most advanced state of medical science on both sides of the Atlantic. 

The additions which the work has received are shown by the (act that notwithstanding an en- 
largement in the size of the page, more than two hundred additional pages have bee tcessary 

to accommodate the two large volumes of the London edition (which sells at ten dollars), within 
the compass of a single volume, and in its present form it contains the matter ol at leasl three 
ordinary octavos. Believing it to be a work which should lie on the table of every physician, and 
be in the hands of every student, the publishers have put it at a price within the reach ol all, making 
it one of the cheapest books as yet presented to the American profession, while at the same time 
the beauty ot its mechanical execution renders it an exceedingly attractive volume. 

The fourth edition now appears, so carefully re- Tlie lecturer's skill, his wisdom, his learning,are 
vised, as to add considerably to the value of a book equalled by the ease of his graceful diction, Ins elo- 
already acknowledged, wherever the English Ian- | quence, and the far higher qualities of candor, of 
guage is read, to be beyond all comparison the best courtesy, of modesty, and of generous appreciation 
By Btematic work on the Principles and Practice of of merit in others. May he long remain to instruet 
Physic in the whole range of medical literature. ' us, and to enjoy, in the glorious sunset of Ins cle- 
Every lecture contains proof of the extreme anxiety j dining years, the honors, the confidence and love 
of the author to keep pace with 'he advancing know- j gained during his useful life. — N. A. Med -Chit. 
ledge of the day, and to bring the results of the 1 Review, July, 1858. 

not only of physicians, but Of chemists and 
histologists, before his readers, wherever they can 



be turned to useful account. And this is done with 
such a cordial appreciation of the merit due to the 
industrious observer, such a generous desire to en- 
courage younger and rising men, and such a candid 
acknowledgment of his own obligations to them, 
that one scarcely knows whether to admire most the 
pure, simple, forcible English — the vast amount of 
useful practical information condensed into the 
Lectures— or the manly, kind-hearted, unassuming 
character of the lecturer shining through his work. 
— London Med. Times and Gazette, Oct. 31, 1857. 

Thus these admirable volumes come before the 
profession in their fourth edition, abounding in those 
distinguished attributes of moderation, judgment, 
erudite cultivation, clearness, and eloquence, with 
which they were from the first invested, but yet 
richer than before in the results of more prolonged 
observation, and in the able appreciation of the 
latest advances in pathology and medicine by one 
of the most profound medical thinkers of the day. — 
London Lancet, Nov. 14, le57. 



Watson's unrivalled, perhaps unapproaeh ihle 
work on Practice — the copious additions made to 
which (the fourth edition) have given it all the no- 
velty and much of the interest of a new book. — 
Charleston Med. Journal, July, 1858. 

Lecturers, practitioners, and students of medicine 
will equally hail the reappearance of the work of 
Dr. Watson in the form of a new — a fourth — edition, 
We merely do justice to our own feelings, and, we 
are sure, of the whole profession, if we thank him 
for having, in the trouble and turmoil of a large 
practice, made leisure to supply the hiatus caused 
by the exhaustion of the publisher's stock of the 
third edition, which has been severely felt for the 
last three years. For Dr. Watson has not merely- 
caused the lectures to be reprinted, but scattered 
through the whole work we find additions or altera- 
tions which prove that the author has in every way- 
sought to bring up his teaching to the level of die 
most recent acquisitions in science. — Brit, and For. 
Medico-Chir. Review, Jan. 1858. 



WALSHE (W. H.), M. D., 

Professor of the Principles and Practice of Medicine in University College, London, Ice. 

A PRACTICAL TREATISE ON DISEASES OF THE LUNGS; including 

the Principles of Physical Diagnosis. A new American, from the third revised and much en- 
larged London edition. In one vol. octavo. (Just Ready.) 

The present edition has been carefully revised and much enlarged, and may be said in the main 
to be rewritten. Descriptions of several diseases, previously omitted, are now introduced; the 
causes and mode of production of the more important affections, so far as they possess direct prac- 
tical significance, are succinctly inquired into; an effort has been made to bring the description ol 
anatomical characters to the level of the wants of the practical physician; and the diagnosis and 
prognosis of each complaint are more completely considered. The sections on Treatment and 
the Appendix (concerning the influence of climate on pulmonary disorders), have, e.-pecially, been 
largely extended. — Author's Preface. 

#*%. To be followed by a similar volume on Diseases of the Heart and Aorta. 

WILSON (ERASMUS), F. R. S. 

Lecturer on Anatomy, London. 

THE DISSECTOR'S MANUAL; or, Practical and Surgical Anatomy. Third 

American, from the last revised and enlarged English edition. Modified and rearranged, by 
William Hunt, M. D., Demonstrator of Anatomy in the University ot Pennsylvania. In one 
large and handsome royal 12mo. volume, leather, of 582 pages, with 154 illustrations. $2 00. 
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New and much enlarged edition— (Just Issued.) 
WILSON (ERASMUS), F. R. S. 
A SYSTEM OF HUMAN ANATOMY, General and Special. A new and re- 
vised American, from the last and enlarged English Edition. Edited by W. H. Gobkecht, M. D., 
Professor of Anatomy in the Philadelphia Medical College, &c. Illustrated with three hundred 
and ninety-seven engravings on wood. In one large and exquisitely printed octavo volume, of 
over 300 large pages; leather. $3 25. 

The publishers trust that the well earned reputation so long enjoyed by this work will be more 
than maintained by the present edition. Beside* a very thorough revision by the author, it has been 
most carefully examined by the editor, and the efforts of both have been directed to introducing 
everything which increased experience in its tt>e has suggested as desirable to render it a complete 
text-book for those seeking to obtain or to renew an acquaintance with Human Anatomy. The 
amount of additions which it has thus received may be estimated from the fact that the present 
edition contains over one-fourth more matter than the last, rendering a smaller type and an enlarged 
page requisite to keep the volume within a convenient size. The author has not only thus added 
largely to the work, but he has also made alterations throughout, wherever there appeared the 
opportunity of improving the arrangement or style, so as to present every fact in its most appro- 
priate manner, and to render the whole as clear and intelligible as possible. The editor has 
! the utmost caution to obtain entire accuracy in the text, and has largely increased the 
number of illustrations, of which there are about one hundred and fifty more in this edition than 
in the last, thus bringing distinctly before theeye of the student everything of interest or importance. 

beauty of its mechanical execution, and the clear- 



It may be recommended to the student as no less 
distinguished by its accuracy and clearness of de- 
scription th: n by its typographical elegance. The 
wood- cuts are exquisite. — Brit, and For. Medical 
Review. 

An elegant edition of one of the most useful and 
accurate systems of anatomical science which has 
been issued from the press The illustrations are 
really beautiful. In its style the work is extremely 
concise and intelligible. No one can possibly take 
up this volume without being struck with the great 

BY THE SAME AUTHOR. 



ness of the descriptions which it contains is equally 
evident. Let students, by all means examine the 
claims of this work on their notice, before they pur- 
chase a text-book of the vitally important science 
which this volume so fully and easily unfolds. — 
Lancet. 

We regard it as the best system now extant for 
students. — Western Lancet. 

It therefore receives our highest commendation. 

Southern Med. and Surg. Journal. 



{Just Issued.) 

ON DISEASES OF THE SKIN. Fourth and enlarged American, from the last 

and improved London edition. In one large octavo volume, of 650 pages, extra cloth, $2 75. 

The writing s of Wilson, upon diseases of the skin, 
are by far the most scientific and practical that 
have ever been presented to the medical world on 
this subject. The present edition isa great improve- 
ment on all its predecessors. To dwell upon all the 
great merits and high claims of the work before us. 



.", would indeed be an agreeable service j it, 
would be a mental homage which we could freely 
offer, but we should thus occupy an undue amount 
ot space in this Journal. We will, however, look 



at some of the more salient points with which it 
abounds, and which make it incompai a uly superior in 
excellence to all other treatises on the suoject of der- 
matology. No mere speculative views are allowed 
a place in this volume, which, without a doubt, will, 
for a very long period, be acknowledged as the chief 
standard work on dermatology. The principles of 
an enlightened and rational therapeia are introduced 
on every appropriate occasion. — Am. Jour. Med. 
Science, Oct. 1657. 



ALSO, NOW READY, 

A SERIES OF PLATES ILLUSTRATING WILSON ON DISEASES OF 

THE SKIN ; consisting of nineteen beautifully executed plates, of which twelve are exquisitely 
colored, presenting the Normal Anatomy and Pathology of the Skin, and containing accurate re- 
presentations of about one hundred varieties of disease, most of them the size of nature. Price 
in cloth §4 25. 

In beauty of drawing and accuracy and finish of coloring these plates will be found equal to 
anything of the kind as yet issued in this country. 

The plates by which this edition is accompanied We have already expressed our high appreciation 
leave nothing to be desired, so far as excellence of 
delineation and pe rfeet accuracy of illustration are 
concerned. — Medico-Chirurgical Review. 

Of these platesit is impossible to speak too highly 
The representations of the various forms of cutane- 
ous disease are singularly accurate, and the color- 
ing exceeds almost anything we have met with in 
point of delicacy and finish.— British and Foreign 
Medical Review, 

BY THE SAME AUTHOR. 

ON CONSTITUTIONAL AND HEREDITARY SYPHILIS, AND ON 

SYPHILITIC ERUPTIONS. In one small octavo volume, extra cloth, beautifully printed, with 
four exquisite colored plates, presenting more than thirty varieties of syphilitic eruptions. $2 25. 

BY THE SAME AUTHOR. 

HEALTHY SKIN- A Popular Treatise on the Skin and Hair, their Preserva- 
tion and Management.' Second American, from the fourth London edition One neat volume, 
royal 12mo., extra cloth, of about 300 pages, with numerous illustrations. $1 00 ; paper cover, 
75 cents. 

wniTfHP \ n ON THE CAUSES AND TREAT- I Second American Edition. In one volnme, octa- 
\1ENT "oF ABORTION AND STERILITY. | vo, extra cloth, pp. 308. «1 75. 



of Mr. Wilson's treatise on Diseases of the Skin. 
The plates are comprised in a separate volume, 
which we counsel all those who possess the text to 
purchase. It is a beautiful specimen of color print- 
ins, and the representations of the various forms of 
skin disease are us faithful as is possible in plates 
of the size.— Boston Med. and Surg. Journal, April 
8, 1858. 
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WINSLOW (FORBES), M.D., D.C.L., &c. 

ON OBSCURE DISEASES OF THE BRAIN AND DISORDERS OF THE 
MIND; their incipient Symptoms, Pathology, Diagnosis, Treatment, and Prophylaxis. In one 

handsome octavo volume, of nearly GOO pages. (Just Ready.) 

The momentous questions discussed in this volume have perhaps not hitherto been so ably and 
elaborately treated. Dr. Winslow's distinguished reputation and long experience in every thing re- 
lating to insanity invest his teachings with the highest authority, and in this carefully considered 
volume he has drawn upon the accumulated resources of a life of observation. His deductions 
are founded on a vast number of cases, the peculiarities of which are related in detail, rendi 
the work not only one of sound instruction, but of lively interest ; the author's main object 
to point out the connection between organic disease nnd insanity, tracing the latter through all its 
stages from mere eccentricity to mania, and urging the necessity of early meSsures "I prophj laxis 
and appropriate treatment. A subject of greater importance to society at large could scarcely be 
named; while to the physic'an who may at any moment be called upon for interference in the most 
delicate relations of life, or for an opinion in a court of justice, a work like the present may be con- 
sidered indispensable. 

The treatment of the subject may be gathered from the following summary of the contents : — 
Chapter I. Introduction. — II. Morbid Phenomena of Intelligence. III. Premonitory Symptoms 
of Insanity. — IV. Confessions of Patients after Recovery — V. State of the Mind during Re- 
covery. — VI. Anomalous and Masked Affections of the Mind. — VII. The Stage of ( lonsciousness. 
— VIII. Stage of Exaltation. — IX. Stage of Mental Depression — X. Siage of Aberration— XI. 
Impairment of Mind. — XII. Morbid Phenomena of Attention. — XIII. Morbid Phenomena of 
Memory — XIV. Acute Disorders of Memory — XV. Chronic Affections of Memory. — XVI. 
Perversion and Exaltation of Memory. — XVII. Psychology and Pathology ofMemory - Will. 
Morbid Phenomena of Mot ion. — XIX. Morbid Phenomena ol Speech. — XX. Morbid Phenomena 

of Sensation. — XXI. Morbid Phenomena of the Special Senses. — XXII. Morbid Phen ena of 

Vision, Hearing, Taste, Touch, and Smell. — XXIII. Morbid Phenomena of Sleep and Dreaming. 
— XXIV. Morbid Phenomena of Organic and Nutritive Life. — XXV. General Principles of Pa- 
thology, Diagnosis, Treatment, and Prophylaxis. 

WEST (CHARLES), M. D., 

Accoucheur tn and Lecturer on Midwifery at St. Bartholomew's Hospital, Physician to the Hospital for 

Sick Children, <5tc. 

LECTURES ON THE DISEASES OF WOMEN. Now complete in one hand- 
some octavo volume, extra cloth, of about 500 pages; price $2 50. 

Also, for sale separate, Part 11, being pp. 809 to end, with Index, Title matter, 

Sep., 8vo., cloth, price $ 1. 



and children is not to be found in any country. — 
Southern Merl. and Surg. Journal, January 1858. 

We gladly recommend his Lectures as in the high- 
est degree instructive to all who are interested in 
obstetric practice. — London Lancet. 

We have to say of it, briefly and decidedly, that 
it is the best work on the subject in any language; 
and that it stamps Dr. West as the facile prineepi 
of British obstetric authors. — Edinb. Med. Journ. 



We must now conclude tins hastily written sketch 
with tlie confident assurance to our readers that the 
work will well repay perusal Die conscientious, 
painstaking, prac'ical physician isapparent on every 
page. — N. Y. Journal of Medicine, March, 1858. 

We know of no treatise of the kind so complete 
and yet so compact. — Chicago Med. Journal, Janu- 
ary, 1858. 

A fairer, more honest, more earnest, and more re- 
liable investigator of the many diseases of women 

by the same AUTHqfi. (Now Ready.) 

LECTURES ON THE JJiSEASES OF INFAiNUl AND CHILDHOOD. 

Third American, from the fourth enlarged and improved London edition. In one handsome 
octavo volume, extra cloth, of about six hundred and fifty pages. %l 75. 

The continued favor with which this work has been received has stimulated the author to ren- 
der it in every respect more complete and more worthy the confidence of the profession Con- 
taining nearly two hundred pages more than the last American edition, with several additional 
Lectures and a careful revision and enlargement of those formerly comprised in it, it can hardly 
tail to maintain its reputation as a clear and judicious text-book for the student, and a >afe and 
reliable guide for the practitioner. The fact stated by the author that these Lectures l; now embody 
the results of 900 observations and 288 post-mortem examinations made among nearly 30 
children, who, during the pa>t twenty- years, have come under my care," is sufficient to >how their 
high practical value as the result of an amount of experience which few physicians enjoy. 



The three former editions of the work now before 
us have placed the author in tue foremost rank of 
those physicians who have Cevoted special attention 
to the diseases of early life We attempt no ana- 
lysis of this edition, but may refer the reader to some 
of the chapters to which the largest additions have 
been made — those on Diphtheria, Disorders of the 
Mind, and Idiocy, for instance — as a prooi that the 
work is really a new edition; not a mere roprint. 
In its preient shape it will be iound of the greatest 
possible service in the every-day practice of nine- 
tenths of the profession. — Med. Times and Gazette, 
London, Dec. 10, 1859. 

All things consid<red this book of Dr. West is 
by far the best treatise in our language upon such 
modifications of morbid action and disease as are 
witntssed when we have to deal with infancy and 
childhood. It is true that it confines itself to such 
disorders as come within the provi-iee of the phy- 
sician, and even with respect to tnese it is unequal 
as regards nunatentss of consideration, and some 



diseases it omits to notice altogether. But those 
who know anything of the present condition of 
paediatrics will readily admit that it would he next 
to impossible to effect more, or effect it better, man 
the accoucheur of St. Bartholomew's has done in a 
single volume. The lecture (XVI.) upon bisorttrs 
of the Mind in children is an admirable specimen uf 
the value ot the later information convened in t tie 
Lectures of Dr. Charles West. — London Lanrtl, 
Oct. 22, 1859. 

Since the appearance of the first edition, about 
eleven years ago, the experience of the author hug 
doubled; so that, whereas the lectures at first were 
founded on six hundred observations, and one hun- 
dred and eighty dissections made among nearly four- 
teen thousand children, they now embody the results 
of nine hundred observations, and two hundred and 
eighty-eight post- mortem examinations made among 
nearly thirty thousand children, who, duriiig the 

past tweLty years, have been under his care 

British Med. Journal, Oct. 1, 1669. 



BY THE SAME AUTHOR. 

AN ENQUIRY INTO THE PATHOLOGICAL IMPORTANCE OF ULCER- 
ATION OF THE OS UTERI. In one neat octavo volume, extra cloth. $ 1 00. 
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